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1 the fottowitie pages T have collected together all 


the moſt uſeful and neceſſary directions that are 


practiſed by the officers of the exciſe, in the whole art 
of gaging, and given the moſt conciſe rules for per- 
forming them. Throughout the whole | have endea- 


voured to free the art from all thoſe obſcurities, and 


mixtures of other things, which are frequently met with _ 
in books of gaging, are foreign to the purpoſe, and of 


no ſervice to the practical gager, but to puzzle and pers 
| plex, rather than to inform him. 


J have proceeded gradually from ſtep to ſtep i in ev ery | 
reſpect, reduced the theory of the art to the preſent 


method of practice, and have laid down the whole in 


the plaineſt and eaſieſt manner, by giving familiar rules 
and examples, wrought both by pen and rule; ſo that 
any one but of an ordinary capacity may readily com- 
| Prehend them, and ſoon become maſter of the whole - 
e . 
The methods of: perforating the 8 * gaging 
are not only here ſhewn, but the grounds and reaſons 
alſo why the gager is to proceed in ſuch and ſuch a 
manner; which will enable him to underſtand what he 
is about when he is upon his duty. On thoſe heads 
where others have dwelt too long, I have been the © 
ſhorter : and where they have been too brief, thole * 


heads I have enlarged and explained. 


In this undertaking I have ſtrictly red to thaks 7 
methods which are now made uſe of by the officers of 


exciſe; and though many of the examples are wrought 
by a different proceſs, yet the ſolutions are exactly the 


ſame ; fo that the young gager is left to his choice in 
the uſe of that operation which he finds to be fitteſt for 


his purpoſe. 
1 am ſenſible. that there 1 already {OOTY a FER 


| tude of books written on this ſubject by perſons of fu- _ ] 


erior abilities; many of whom have treated it in a very 


jearned and judicious manner, as far as it relates to the 


theory of the art. Aud others too have handled the 
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practical part of gaging very well; that at firſt view 
one would be ready to imagine that there could be no- 
thing further needful written on this head. But on a 
cloſex review of the ſeveral treatiſes extant on this ſub- _ 
| JeR, one does not find any of them ſo well adapted to 
the preſent method of practice as one might reafonably _ 
expect; for ſome of them are written in a ſtyle beyond 
the reach of a common capacity to comprehend, unleſs 
he were acquainted with the algebraic art; and others 
who have treated on the practical parts of gaging, have 
entirely negleQed, or ſuperficially paſſed over, fevera} 
uſeful things which are of abſolute neceſſit y in practice, 
On this account, and at the inſtigation of ſome of my 
friends in the exciſe, I was prevailed upon to compile. 
this tract, which, without any farther apology, | here 
preſent the reader with, relying upon his candour in 


excuſing the inaccuracy of ſtyle, or any other errors I : 


may have been guilty of in the courſe of it, 
I doubt not but many into whole hands this book 
may come, will be ready to object, that they can ſee 


nothing in it but what every officer of exciſe muſt 


_ | & know ;” and this | as readily acknowledge. Bur the 


deſign of its publication is not for the information of 


ſuch as know theſe things already, but for the fake of 


young beginners, and candidates for the exciſe. Be- 


. | fades, it would he a ſign of prelumption in me to at- 


tempt to introduce new methods of gaging into prac- 


tice, when thoſe already made uſe of, and which are 


injoined b 


y my ſuperiors, ſo fully anſwer the end to all 


_ Intents and purpoſes. _ 


My intent was only to collect together, in as ſmall 2 


compaſs as poſſible, every thing that would be uſeful, 
ncceſſary, or curious in the art of gaging; and to lay 
dcn rules and precedents to be applied upon every 
emergency without the help of any other bonn. 


How far J have anſwered this end is ſubmitted to the 


practical gager. And if what I have done ſhall prove 
of any ſervice to my brother officers, I ſhall think my 
labour and pains very w.ll beſtowed, 3 
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1 EXPLANATION of the CHARACTERS. 
Ma 

bY OR the ſake of ſhortening the work 1 have made 


uſe of a few algebraic ſigns or characters, which 
are explained as follows. : 


"ow: or 


N 2 — 1 As 6 + 5 ſignifies that 6 and 5 are 
„„ to be added together. 

5 This character is the ſign of ſubſtract- 
tion: As 9-4 ſignifies that 4 is to 

be ſubſtracted from 9. 


— leſs. 
This character is a ſign of e 


to be multiplied by 3. 
0 This character is a ſign of e 
As 7 S 7, or 6 + 5 = 11, or 12— 3 


| = equal, — 9 ſignifies that 7 is equal to 7 


leſs 3 is equal to . 
{This character is a ſign of proportion, 
and is always put between the two 


3 - 
: ſo is, 4 
4 is to ſois to 
nifies that as 4 is to 8, ſo is 5; to 10. 
x Strong . This is the character of ftrong beer, 
VI Small. This is the character of ſmall. | 


* Ga}: 1 gallons. 

W. K ES Wine gallons. 

M. B. Gonifi 4 Malt buſhels. . 

S. F. } Oey } 1 he gage point, 
„ | INI be ſquare gage point. 

C. G. P. * circular gage p point. 


This character is the fas of addition. 5 


** multiplied. { tion: As 7 X 3 hgnifies that 7 is 


6 more 5 is equal to 11; and 12 


middle terms in the rule of three: 


Thus as 488 10, which fa 
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THE 


CHAP. I. 
0% DzctMAL FRACTIONS. 


MM: deſign is not here to treat the ſubject X De- 
! 


cimal Fractions at large, for that would require 
a volume of itſelf !:rger than I intend this to 


be; beſides, that has been already done by ſo many 

hands, that [ think it quite needleſs to add a great deal 
on that head. Therefore I ſhall only give a few ſhort 
and eaſy rules, and ſubjoin ſome familiar examples, to 


aſſiſt the memory of thoſe wio have already learned it, 
which, if thoroughly underſtood, mav he made applicable 
to all the various caſes of. practical gaging. 


ART. IJ. 


07 Noravron of Drema, ALS. 


7 A in whole numbers the value of every figure from 


the unit's place to the left hand increaſes in va- 
lue, in a decuple or tenfold proportion; ſo in decimals 
every figure to the right hand of unity decreaſes in va- 
lue in a decuple or tento!d proportion, as wil appear by 


B Whale 


the following table. 


5 Of Decimal Fractions. 


| Whole Numbers. Decimals. 


FO 252 5 5 
VVV 
DSS ESASSSD 
NUXEZEOUNMPRUENRDMN 
7654321234507 


And whereas cyphers at the left hand or before whole 
numbers ſignify nothing, as for example, 00365= 365, 
and 0456=456; ſo cyphers at the right hand or after 
decimals ſignify nothing, as, ,36500 is the ſame as, 365, 


_ decimals decreaſe their value in a tenfold proportion, as 
Wl . * the following table. 


1 
, 59 Tenth Parts! 
„05 i8 Fats 


„00 = 1 MFuts ori 
0005 (XM Parts 


ART. II. 


Of ApbiTION and SUBSTRACTION f DEcnMaLs. 


'HIS is performed in the ſame manner as in com- 
1non arithmetic, only remember to place primes 


thirds, &c. as in the following examples: : 


EXAMPLES. 


 Appition. = 1 SUBSTRACTION. 155 
To 45,6053 E From 223, 05640 
Add 34-0632 1 Subſtract 22,9874 

Sum = 79,0 85 | EE Dif, A __196876 


To 


and ,4560 is =,450. But cyphers at the left hand of 


under primes, ſeconds under ſeconds, thirds under a 


Of Decimal Fractions. — 3 


10 bak | From 6 6300 
Add 75039 8 Subſtract 55847 
Som 771) ⁶ Dif. 693338 
This 3 ſo 255 that | ſhall add no more a Ig 
A R T. III. 
Morrirricariex of DectnaLs. 
KUL Eb 


R U ltiply both factors together as in common arith- 
metic; when done, count how many decimals 
there were in both factors, and ſo many figures prick oi 
in the product for decimals : 
II. If it ſhould happen that there ſhould not be fo 
many decimals in the product, as there were in the two 
factors, then add as many cyphers to the left hand of the 


product as will make up that eee See the fol- 
lowiug examples: 5 


EX AMPLES. 


Multiply 8,500 1: „007554 
By 6,296 003542 
51035 - 15308 
70584 306 10 
„„ | 382 70 
Ws 5 36 4 1 22902 
Product 39770 E „oOo 110468. 


| In the firf example there are three decimais in each. 
factor: therefore I prick off ſix ngures in the product 
for decimals; and in the ſecond example there are ſix 
decimals in each factor, and their ſum is equal to twelve: 
but there beiog only eight figures in the product, there- 
fore I add fou; cyphers more to the left hand of the 
product, which makes the number twelye, equal to the 


B 2 | number 


FIRE Of Decimal Fractions. 


number of both factors, which! is true. The like muſt 
be done i in all caſes. ee 


— — 


ART. 1. 


Drvisfox of Deciuaks. | 
AY LE: 


tm 


As many more decimals as there are in the dividend 
than the diviſor, ſo — 7 figures prick off in the 


quotient for decimals. 

II. But if there are not ſo many decimals i in the” di- 
vidend as there are in the diviſor, then add as many 

cyphers to the right hand of the dividend as will make 


their number equal, and in that caſe the quotient will 


| be integers, or whole numbers. See the e following 
examples: | 


EXAMPLES. 


282, dre 9 5 = 7854)282,0000(359,05 
*“ 1+ „%% Wag: 
JFF 
— 30³7⁰ 
2400 8 : 71100 
1440 : - 4: - 41400 
1410 55 2 
30 Rem. | 1 | no 2139 = 


In the firſt example there are 5 decimals in the di- 


vidend, and none in the diviſor; conſequently fix figures 


are to be pricked off for decimals in the quotient. But 


there are only four figures, z. 2785, produced in 
the quotient by diviſion; therefore J add two cyphers 


to the left hand of the e which will make it 
| | tr ue. 


EY : 


*» * 6 
= > +, 


Of Decimal Fractions. 5 


true. In the ſecond example there are four decimals in 
the diviſor, and none in the dividend, thereſore I add 
four cyphers to the dividend, which makes their num- 

ber equal, and the quotient comes out whole numbers, 
vz. 359. The other two figures are gained wy adding 
cyphers to the remainder. f 

More EXAMPLES. 


2556),5065(4019 | 8 1 . 005) a5, 0004S | 
AR RR 
1 | AT; 
. EE 
201 . . 


"thu the frſt of theſs examples there : are three Aecimals 
more in the dividend than in the diviſor; for which 5 
reaſon there muſt be three decimals in the quotient: 
Therefore to the e 19 1 prefix a cypher, Which 
makes it true. 3 

In the ſecond example the diviſor conſiſts of three 
places of decimals; and as there are no decimals in the 
dividend, Ladd three cyphers, which make their numbers 
equal, and the quotient comes out whole numbers 
And thus, by obſerving theſe general rules, the value 
of the quotient may be difcovered 1 in all caſes, 


— —_— 


WY R . V. 
Of RepucTion of Deine. 5 
T* reduce a vulgar fraction to its equivalent value . 


in decimals. 


N U L. K. 


Divide the numerator of the given vulgar fin by. 4 


its dominator, and the quotient Will be the decimal 
required. N 


33 E X A M- 


6 of Decimal Fractions. 
| EXAMPLES. 
What are the decimals of 4, 2 25 and 14 * 


+} _ OPERATION. 

4)1,00(,25 9100 43.0075 
„% ron 
3 N — 


"Think: I find the FRYE of 4 = 25, 15 = 8 and 
2 „5. In like manner may any other vulgar frac- 
tion be reduced when the numerator and Sencminakor, 
5 confiſts of more than one figure. | 


As for example, What is the Decimal of TT 


OPERATION. 


EY 805 I 7200 68 = Decimal required. 
200 . 
N 
1 Ste, "When there i is 4 e add cyphers to it? 
and continue the diviſion till you have gained ſix places 
of decimals in the quotient, which will be ſu flicient for 
| molt purpoles. 


„* 


> ART. VE 


O reduce the different denominations of money, {| 
weights, and meaſures, to their equivalent decimal | 


; 8 


RULE 


Of Decimal Fractions, 
R U 5 E. 


1. Place the ſeveral denominations orderly over one 
another, (che leaſt uppermoſt) then, 

II. Divide the leſſer denomination by the rrariber 
of units of that denomination contained in the next 
greater denomination, and add the quotient to the next 
greater denominatioͤn. 

III. Divide this number by the number of units of 
this denomination contained in the next greater, and 
add the quotient to the next greater denomination, and 

fo proceed to do till you arrive at the decimal of the 


Integer, which will - more plain by the following 
examples : 1 


EXAMPLES. 


46; it be required to reduce 105. od and 1 55. 64 . I 


a of. each to its hang decimal of a 5 ſterling. 


OPERATION. 


Pence uh, F arthings 4 3 
Shillings 20110575 rie 19160,70- 
25375 _ Shillings 20\15, 5625 
„li 
By which I find the iel of 10s. and 9d. = ,537 55 
dand that of 158. 6d. 05 2,7781256. And in like man- 
ner may any other denomination (whether they be 
weights or meaſures) be reduced to their ee 


1 5 decimal — 


2 


ART. vn. 


Tos reduce or find the value of any docicial fraction. 


RULE. 


Multiply the given decimal by the number 4 units of 
5 the next lefler denomination contained in one of that 


B 4 „ 


8 Ot Decimal Fractions. 


denomination which the decimal reſpects for its integer, 
and from that product cut off ſo many figures as there 
were in the given decimal, and this decimal multiply by 
the next lefler denomination, and prick off the firſt num- 
ber of decimals, and thus proceed to do till you have 
multiplied by all the denominations contained in the 
integer. 'Then the whole numbers on the left hand of 
the ſeparating point will be the value of the decimal re- 
Jukel. | | 
+: Por example, What | is the value of , 537 gl. and | 
9778125). 25 b 


OPERATION. 


—=S . 15,562500 A 
Ea, 12 RE 25 eh Nm: 
3, 0000 


| By ch I find the value of „5375 = 105. 4 and 
that of „778125 = 155. 6d. 3/- which are the ſame as 


were required to be reduced in the laſt article; and in 


this manner may any other decimal fraction be reduced. 
But the value of the decimal of a pound Rernng: may be 
diſcovered by inſ] n only. 


NU. 
875 primes pls double, and account ſo many 
ſhillings; if the ſecond figure be five or more, add one 
ſhilling more to the double of the firſt figure. And if 


any thing remain above five in the place oſ ſeconds, or 4 


it the ſeconds are under five, account them as ſo many 


5 tens, to which ſaid tens add the figure in the third 5 


j place, which will be ſo many units. Their ſum ac- 
| | count 


Extraktion of the Square Root. 5 - 


count as one entire naraber” which being ds leſs by 
one in every twenty-five, will be farthings, to be added 
to the ſhillings before found, and this ſum will be equal 
to the value of the given decimal, which will beer more 


5 . by the following examples: 


EXAMPLES. 


What 18 the value of 96250 Þ 25 
The firſt figure is 9, which doubted is 18; the ſe- 
cond being 6, I take 5 from it, and add 1 to the 18, 
which makes 19s. The remainder of the ſecond fix 
gure above 5 is one, which is 10 farthings, and the 
_ figure in the third place ger 2, I add to the 10, 
which makes 12 farthings. e figure in the fourth 


palace being 5, or a half thing is abated according 


1098. 


to the rule; for if 25 abate 1, 12, 5 will abate 5 tenths. 
80 J find the value of the given decimal to be N to 


In 7 ke manner may the value of the decimal 53751. 5 
| be found equal to 10s. gd. And that of the decimal 
' 3778125], equal to 155. 6d. 3F. or the value of any 

5 other decimal of a pound ſterling. 2 


: FRY pee gy A gar FW WY Ara 
CHAP. II. | 
Of Exrzacrion of the So ane Roor. 


1 extract the Square Root of any whole or mixed 
number. | 


—_ 


DEFINITION. 


4 ſquare number is produced by matiphig any 
number by itlelf, as 4 x by 4 = 10, the quare of 4, 
and 5 X by 38255 the ſquare of 5, &c. 
| B 5 "8 


R 


Extraction of the Square Root. 


The roots are either Gmple or compound. The 
{imple roots with their ſquares are exibited in the fol- 
lowing table, which ought to be got by heart: 


Table le of Roots and Squares. 


(81-4. ee. whe 


: "8 [i ſ4]ſ9l6|25} 36 [49]64[8 

7 Compound roots are thoſe which conſiſt of more 
than one figure, as 36 x by 36 = 1296, the ſquare of 
36, Sc. Therefore to extract the ſquare root of any 


number is to find a number that being multiplied by 


titſelf will produce the number given. And in order to 155 
this obſerve the following rules. 
I. Put a point over every ſecond figure e 


8 at'the unit's place from the right hand to the left) ; - and 


as many points or periods as there are in the given num 
: ber, ſo many figures will be in the root. 15 
II. See what is the neareſt leſs ſquare number in your 
| firſt period to the left hand, which may be known by _ 
the foregoing table of roots and ſquares, and whatever 


you find it to be, place the root of it in the quotient, 


and the ſquare of it under the firſt period, and fubſtract 
it from that period; then to the remainder bring own. 
the next two figures or period... - 
III. To find what the next figure of why root will "% 
Avuble the root before found, and ſet it to the left hand 
of the remainder for a Aer ; then fee how often you 
can have that diviſor in the remainder, augmented by 
one of the figures laſt brought down; and as often as 


= you find it will go, place it in the root, and alſo in the _ | 
unit's place of the diviſor. | 


IV. Laſtly, multiply this e diviſor by the 
laſt figure ſet in the root, and ſet the product under the 
- remainder, and ſubſtract it from it, then bring down 
the figures in the next period, and add them to this laſt _ 

remainder. Then again double the root for a diviſor, 
and thus proceed to do till all the periods are brought 
down; and if any. thing remains, add two cyphers to the 
remainder 


| Extraction of the Square Root. 11 


e er and re: Qeat the work. Note, for every pair 
of cyphers you add, you will have one decimal in the 
root. When the given number conſiſts of whole num- 
bers and decimals, the whole numbers muft be pointed 
as before directed. But the decimals mult be pointed 
the contrary way, vz. every fecond figure to the right 


hand from the unit's place; and when there is an dd 


decimal, add a cypher to make their number Ever 


EXAMPLES. 
What is the Square Root of 2 56? 


OPERATION. 


250006 =Root. 5 
8 i 56 
156 

0 : 

In the above example there are two points, the firſt 


on the figure 2: The neareſt leſs ſquare to 2 is 1, 


' which alfo is the root; therefore 1 place the 1 in the 
root, and alſo under the figure 2, which is the firſt pe- 
riod; then I ſubtract the figure 1 from 2, and there re- 
mains x, to which 1 bring down the next period 56 
then I double the root, viz. I X 2 2, which let inthe 
diviſor's place; then 1 ſeek how often 2 wall go in 15, 
which I find to be fix times, therefore I place 6 in the 
root, and alſo in the diviſor's place. Then I multiply 
my diviſor 26 by 6, the laſt figure in the root, and the 


product 156 I ſubtract from the remainder augmented = | 


by the laſt period, and there remains nothing. Sel 
find the root of 256 to be 16; for 16 * 16260. 
The way to prove the work is to multiply the root by 
itſelf, and the product, with the remainder (if any, ) will 
be equal to the given ſquare number, if right, otherwiſe 


not. | | 
Bs EXAM- 


_ 


12 Extraction of che Square Root. | 
N 3 EX AMP LE II. 
i 5 Wust! is the Square Root of 282? 
| e OPERATION. 
| e Root. 


369787 
x50... 


387) 2600 . 
2299 


3349) 31100 
3 


| Remain, 


” 959 


* X A M PL E III. 
| What is the Square Root of 626509 


OPERATION. = 
626 50,9502 50, 301 = Rook: 
a 4 
e 
r 


5003) I $060 | 
e T0009" 
| 5o0bo1) | 


"Since 

e | 
309399 ann, 3 
When you © cannot have your diviſor in your divi- 


dend (without ka. the figure 1 in the unit's place,) 


ther 
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then add a cypher to the root, and alſo to the diviſor, as 
in the laſt example, and bring down the next period (if 
_ any,) or add a pair of cyphers, and proceed according 
to the foregoing rules. And in this manner may the 
ſquare root of any other whole or mixed number be 
extracted. Rr rope wn pe png my wr en renng 


— — — 


% wh MRATTION =: Ne 
T Hls difters nothing from the extracting the roots | 
J of whole numbers, except in pricking off the 
roots; for as in whole numbers we begin to prick. off 


II. To extract the Squars Roo of a DeciMaL | 


every ſecond figure from the right hand to the left, ſo in 
decimals we muſt begin at the left hand, and prick off 


every ſecond figure to the right hand, which is juſt the 

JJ... d 

Doote, if the number of figures are odd, always add 
a Cypher to the right hand of the given ſum before you 
begin your work, to make them even. A few examples 
will make this plain. „ 9 8 


„„ ORE AMPLE E- 
What is the Square Root of ,00046225 ? 

„„ oP E R A 11 0 N. 
0004622 5 (60215 = Root. 


8 
, NES 


o Remainder, 


EXAM- 


4. 


EXAMPLE H. 


4 
4510243 
e 
503) = - 
TS OT 
| 5066) 34100. 
db e 3325 
3 50727) 370400 
V 255089 
15311 Remainder: 


E X AMPLE III. 
What is the Square Root of, 3 5864 


OPERATION. 


| 338040(+598865 = Root, 


*, — — 


109)1086 
| 981 


— — 


1188) 105430 
9504 


11968) 1036- o 
I 95744 


— — 


5 110766) 7856000 
FE 718596 
| 6700400 1 
59 wet Þ . 


es, 


72 17175 Remainder, 


| What] is the Square Root of „5064352 
OPERATION. 
 2064350(125367 = = Root. | 


2" Thus- -- 


Extraction of the Square Root. 


5 Extraction of the Cube Root. 1g 


Thus may the roots be found to what exactneſs you 
pleaſe by conſtantly adding two cyphers to the remain- 
der. But ſix decimals are enough in moſt caſes, and 
even two are enough in many caſes. N 


If what has been faid on this head be perfectly un- 
derſtood, it will be no difficult matter to extract the 
ſquare root of any number whatſoever ; therefore I ſhall 
add no more examples on this head, but proceed to the 
FF 
0 EXTRACTION of the CuBE RooT, 
PPP 


| "Js A Cube number is produced by multiplying any T7 | 


* number by itſelf, and again multiplying that pro- 
duct by the ſame number: That is, if you ſquare any 
number, and multiply that ſquare by its root, the pro- 
duct will be the cube of that number. Thus, 2x by 2 
, the ſquare of 2: and 4 * by 228, the cube of 2, 

Again, 5 * by 5 25, the ſquare of 5: and 25 & by 

5 = 125, the cube of 5; and ſo of any other. 

II. The roots are either ſimple or compound. The 

ſimple roots are found by inſpection as in the following 


ble of Roots and Cubes. 
E 


D III 2 
8 The compound roots are ſuch as conſiſt of two 
or more figures; as 12 is a compound root, and 12 * by 

12 144, the ſquare of 12; and 144 by 121728, 
the cube of 12; and ſo of any other number. | 


To 
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To extract the Comrouxy Curt Roor of any number given. 


RULE. 


8 Ta AS in the extraCtion of the ſquare root, put a point 
15 over the unit's place of the given number, and in- 
ſtead of putting the next points over every ſecond figure, 
put them over every third figure towards the left hand; 
and as many points or periods as there are, ſo many fi- 
gures will be in the root. If there are any decimals in 


the given number, then prick off every third decimal 


from the unit's place the contrary way, v:z. from the 
left to the right hand ; and when there happens to be 
but one or two decimals in the given number, then add 
one or two cyphers to make up three figures in order to 
compleat the period. _ 
II. Find the neareſt lefler 1 0 by the foregoing ta- 
ble) in the firſt period towards the left hand, and place 
the root of it on the right ſide of the crooked line, and 
the cube of it, fet underneath the firft period, and ſub- 
ſtract it from it, and to the remainder bring down the 
next period, which call the reſolvend. 


III. To find the next figure in the root, triple the 


root, and ſet the unit's place of the triple root under the 
unit? s place of the reſolvend. Then ſquare the root, 
and triple that ſquare, the product of which ſet down as 
in multiplication under the triple root, vg. units under 
the ten's place; then draw a line, and add theſe two 
numbers together for a diviſor, | 
IV. Find how often you can have your diviſor in the 
reſolvend, without counting the unit's place of the re- 
ſolvend. And as often as you can have your diviſor in 
that part of the reſo vend ſet in the root 8 places and ob- 
ſeve the following directions: 
1. Cube the figure laſt placed in the root, and ſet the. 
unit's place of that cube under the unit's. Place of the 
reſolvend. | 

2. Square the 8 1 multiply that ſquare by the 
triple root before found, and ſet the unit's place of this 
product under che ten $ s place of the cube. 


3. Mul- | 


F 


1 of 1 is 1, which . is alſo 35 which 'T place 
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3. Multiply the triple ſquare of the root by the laſt 


| figure placed in the root, which product ſet down under 


the product of the ſquare and triple root, placing units 
under tens as before. 


4. Draw a line, and add theſe three ſums together, 


and ſubſtract it from the reſolvend, and to the remainder 
bring down the next period (if any,) or add three cy- 
phers, which will be a new reſolvend; to which, by the 

foregoing rules, find a new diviſor, and thus proceed! in 
all the Fi 

brought down, or till you have gained as many decimals 

in the root as you ſhall find needful. The W 
examples will make it more plain. | 


eps as before directed, till all the periods are 


EXAMPLE I. 
What is the Cube Root of 1728? 


-OPE RA 1 1 O N. 
1728012 = Root. N 
LID Cube of 1 fubſtradh, a 

_728_ "228 Reſolvend: 5 
— 3 Triple of the Root 1. 
3: Triple Square of the Root, I. 
33 Diviſor. 
8 Cube of 2. 


12 Triple of Root 1 by Square of 2. 
6 Triple Square Root x by 2. 


Sum _728 Subſtract from Reſolvend. 


o Remain. 
In the foregoing example I put a 5510 over the f 


gure 8 in the unit's place, and on the figure 1, which is 
the third figure towards the left hand; then the firſt 


period is 1, and the neareſt leſs cube of I is 1, and 1 is 


alſo the root, which place in the root's place, and un- 
der the firſt period; then 1 from 1 ſubſtracted, leaves 
nothing, to which I bring down the next period 728, 


which is the reſolvend. The root 1 tripled is 3, which 
J place under the units place of the reſolvend, and the 


in 
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in the ten's place under the triple root. The ſum of 
theſe two numbers is 33, which is the diviſor: Then I 
ſeek how often I can have 33 in 72, the two firſt figures 
of my reſolvend, which J find to be twice: Therefore 
I ſet the figure 2 in the root's place, then I cube the 
figure 2, which is equal to 8, and ſet it under the unit's | 
place of the reſolvend; then the ſquare of 2=4 I mul- 
_ tiply by the triple root 3, which =12, and fet it down 
under the ten's place of the cube; and laſtly, I multiply 
the triple ſquare of the root 1 by 2, which =6, and 
place it under the ten's place of the laſt product, 'The 
ſum of theſe three numbers thus found = 728, I ſab- 
ſtract from the reſolvend, and I find OY remains 
ou the root required = 12, 


EXAMPLE II. © 
What is the Cube Root of 34645946? 

„ OPERATION. 
34645976 326 = Root. _ 

27 Cube of the Root 3. 

7645 5 Reſolvend. „ 
9 Triple of the Root 2 

27 Triple Square of the Root 3. 
2 - Diviſor,.. - 

* 

36 Square of 2 x by the Triple Root. a 
1 54 Ixiple Square of the Root * by 2. 
; Sum "$768 Subſtract from the Reſolvend. | 
45 2877976 Reſolvend, 


"96 Triple Root 32. 
30% Triple Square of the Root *. | 


30816 Divifo. | 


216 Cube of 6. 
3456 Square of 6 x into the Triple Root. 
18432 Triple Square of the Root x by 6. 


4 Sum 1877976 Subſtract from laſt Re ſolvend. 
Remains 0 . EX AM- | 


22 ee er aa = 


100 RY — 41 © 8 0 2 — — 


. hdd 
uw 


— 


not exceed the reſolvend. 
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FP 

What is the Cube Root of 47,5 5 
FFP 

47, 500( 3,02 — Root. 

| 20500 Reſolvend. : 

279 - Divitor. © 

e 


10655  Subſtrahend. bo 
844000 Reſolvend, 
es OR 
. 
38988 Diviſor. 
432 
777 „„ 
781928 Subſtrahend, 
©"... Rem. 62072 F 5 
Thus I find the root of 47,5 = 3,62, and ſomething 


more. If you have a mind to have the root nearer the 


truth, you may, by adding three cyphers to the re- 
mainder for every decimal you gain in the root, come to 


what exactneſs you pleaſe. Here obſerve, that it will be 
neceſſary to ſquare the root upon a piece of waſte paper 


when it becomes large, and alſo to find your fubſtrahend 
in the ſame manner, before you enter it in its proper 
place; for then, if you find it to exceed your particular 


reſolvend, you may place a leſs figure in the root, and 


work again afreſh tor a new ſubſtrahend, which muſt 


The 
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The way to prove > your work is to multiply the root 
by itſelf, and that product by the root; which ſum, 
with the remainder, will be equal to the given whole 
number it right, otherwiſe not. 


11. 2 Van of the Con2 Roor. 


THE chief uſe of the cube root is to diſcover the | 


proportion of lines to ſolids, and of ſolids to lines ; 
for like ſolids, ſuch as globes, cylinders, cubes, &c. are 


in triplicate proportion to their like ſolids; therefore, as 
- the cube of the diameter of any folid is to its weight or | 
ſolidity, fo is the cube of the diameter of another like 


ſolid to the weight or ſolidity tliereof. 
0 5 X AM PLE $ 


If an iron Falten of four inches diacheter, weigh 


5 9 N what will an iron bullet of 8 inches diameter 


N e 


RULE. 


Moleiply: the cube of the third term by the frond 
term, and divide the product by the cube of the firſt 


term, and the wee will be the anſwer. 

e OPERATION. 

Cube. Ve. Cube. W.. | 
As ny ; 9 : : 512 : 72 = Anſwer, 
64)4608 


128 
128 


a 


EX AM- 


52 


AL 


Of the Uſe of the Cube Root. 21 
EXAMPLE II. 
If a fathom of rope of 10 inches circumference weigh 


171þb, how much will a fathom weigh of 8 INENET £ cir- 
cumference ? | 


OPERATION. 


Cube of 10. th. C. ofs. bb, 


= 90000 70 > ” Remainder. 


15 Another EXAMPLE. 

Having the dimenſions of a conical, or other veſſel 
given with the content thereof, and [I wanted to make 
another, that ſhould contain more or lefs gallons,” of a 
ſimilar form. 


RULE. 


Fo (olive ſuch like queſtions, there 1 be three pro- 
portions wrought: 1. As the content of the given veſſel 


is to the cube of the given diameter at the top, ſo is the 


content of the veſſel ſought to the cube of its top 
diameter, 

II. As the content of the given veſſol ; is to the cube 
of its bottom diameter, ſo is the content of that ſought 
to the cube of the required diameter. 

III. As the content of the given Neil is to the cube 
of its depth, ſo is the content of the veſſel ſought to the 
cube of the depth ſought. Then if you extract the cube 
root from theſe three numbers thus found, you will have | 
the ſeveral dimenſions required. 


For EXAMPLE. | 

- Suppoſe a conical tun of the following dimenſion 
and Content, Viz, top diameter = 30 inches, bottom 
| diameter 
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diameter S 40 inches, depth =20 inches, and the con- 
tent = 68,7 ale gallons, and it were required to make 
- another of the ſame form, that would contain 90 gallons; 
| what muſt its dimenſions „„ 


15 7. Proportion for the Top Diameter. 
Cont. Oude of. . Con. Cube of T. 
Diameter. 5 Diameter. 


As 68.7 : 27000 90 : 35376179 


N Proportion for the Bottom Diameter. | 
Gallons. Cube of B. Gallons. Cube of B. 


Diameter. 5 Diameter. 


As 68, e ies ee 83842,705 


5 Proportion for the Depth. Ss 
Gallons. 55 of Depth. Gall. Cube of Depth, 5 
ag 08,7 : 8000 : : go - 10480, 349- 


By extracting the cube roots of the fourth term of 
each of the three foregoing proportions, I find the top 


diameter required =32,8 inches; the bottom diameter 
= 43,8, and the depth = 21,9 inches the dimenſions 
rec uired, _ 


ut ſuch kind of queſtions as theſe: are ſolved with 
of vaſt deal leſs trouble by thoſe ſliding rules which have 
the line E upon them; for at once ſetting of the rule for 
each proportion, all the required dimentions are found 
without any more trouble, On account of the cxcel- 
lency of the cube line upon the rule tor working any 


_ queſtion in rriplicate proportion, I have given rules {or 
extracting the cube root by the pen in this hook, in or- 


der to enable: the 8 Gager t to do it the better by 


the rule. 
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NN WW WWW NY WI OT 
HAP. IV. | 


A DEscCRIPTION of the SLIDING RULE, and of the ſeve- 
ral lines upon it, with directions how to find any number 
thereon; together with the application of thoſe lines to 
Multiplication, Diviſion, the Rule of Three, Sc. 
AR AX, 1. 
A DESCRIPTION of the RULE. + 
HIS inſtrument is commonly made of box or ivory, 
of divers lengths, viz. 6, 9, 12, 18 inches long, and 
ſometimes longer; but that is not material, becauſe 
they are all made after one and the ſame manner, with 
this only difference, the longer the lines are, the more 
ſubdiviſions they will admit of. 1 85 1 
What I ſhall here treat of is the common rule of 12 
inches long, which, if thoroughly underſtood, that of any 
other length will be eaſily known. C 


A EXPLANATION of the LINES on the RULE, 


I. Or. the lines on the firſt face or ſide of the rule: 
The firſt line on this face is that on the rule 
which is diſtinguiſhed by the letter A, and is commonly 
known by the name of Gunter's Line, it being a line of 
numbers in a geometrical proportion, conſiſting of two 
radiuſſes, and is numbered from the left to the right hand 
with the figures 1, 2, 3, 4, 5, 6, 7» 8, 9s 1, 2, 3, 4» 57 6, 
7, 8, 9, Io. On this line are put levera! braſs cen- 
ter pins or dots; the firſt is placed at 2150,42 in the 
firſt radius, and marked MB, ſignifying the cubic 
inches in a buſhel of malt; the ſecond is at 282 in the 
lame radius, and marked A 6G, ſignifying the number 


'of «= 
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of cubic inches in a -allon of ale; the like marks and 
dots are again repeated a at the fame numbers in the ſe- 
2 radius. - 

The ſecond line on this fads is that on the fide, 
ing} is known by the letter B, which is alfo a double line 
of numbers, of the ſame length and divided in the ſame 
manner, as the line A; ſo that when unity at the end of 
one is applied to unity at the end of the other, all the 
figures of the one are. parallel to thoſe of the other, and 
each diviſion and ſubdiviſion of the one are collateral to 


| thoſe of the other. On this line are alſo placed ſeveral* 


braſs pins or dots; the firſt is at 231, marked wo in 
the firſt radius, ſignifying the cubic inches in a gallon of 
wine; the ſecond is at 3,14, and marked co, ſignifying 


the circümferenet of a circle whoſe diameter is unity, 


which marks are again repeated in the ſecond radius; 


the third dot is placed at 707, and marked s1, Ggnifying 


the ſide of the greateſt ſquare inſcribed in a circle whoſe 


diameter is unity; the fourth is at ,886, and marked se, 


ſignifying the ſide of a ſquare equal in area to that of 
a a circle whole diameter is unity. 


. The third line on this face is that on ce rule called 
the malt line, and known by the letters M, ſignifying. 
malt depth, which is alſo a double line of numbers of 
the ſame length, and divided in the ſame manner as the 
two former, but is broken and inverted, beginning At 
2150, 42, and is numbered from the left to the right 


hand inverſely, 978. 2, 10, 9, 8, 7, 6, 5, 4, 3, 2, I, 9, 8, 
7, 6, $ + 35 and ends at 21 59:49, where it began. 


— — — —ů— 
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* firſt line on this ſide is put on the rule, and 


| known by the letter p. which 1 is a line of numbers 
of a ſingle radius, and is numbered on from 1 at the be- 


ginning to 10 at the end. This line of numbers of a 
ſingle radius is juft the ſame length with the lines a B, 
and MD, before deſcribed. On this line alſo are placed 


— — 0 0 


certain 


— — oo, 


— 
„ 
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certain gage points; as at 17, 15 is marked w 6, fioni- 


fying the circular gage point for wine gallons; at 18,95 


is marked A 6, ſignifying the circular gage point for ale 


gallons; at 46,37 is marked M s, ſignifying the ſquare 


gage point for malt buſhels; at 52, 32 is marked M R. 
ſignifying the round or circular gage point for malt 
buſhels; and at 6, 23 is marked tp, ſignify ing the circu- 
lar gage point for a pound of net tallow. 

Note, On this line may all the other gage points, 
mentioned in page 54, be found, although they are not 


pointed out by letters and dots as thoſe before mentioned. 


2, The ſecond line on this face is that put upon the 
flide, and known by the letter e, which is a line of num=- 


bers of a double radius, equal in length to the line b, and 


alſo to the lines A and B, and it is divided exactly in the 
ſame manner as the lines A and s.. 
When the lines p and c are ſet even at both ends, 
Dig. unity at the beginning of the one to unity at the 
beginning of the other, then the line c repreſents the 
ſquares, and the line p the roots of thoſe ſquares. 5 
3. The third and fourth lines on this face are two 


lines of ſegments tor ullaging of caſks, and are ſet on the 


rule; one of which is marked 8“, that is, ſegments 
lying, and the other S', ſegments ſtanding ; and they are 


both alike numbered om the left hand to the right, with 


the figures 1, 2, 3, Sc. to 10, and from 10, 20, 30, 40, 
J 8 e 
When the line k is put upon the rule, it is placed 
here in the room of the two lines of ſegments, and thoſe 
ſegments are put on one of the edges of the rule with a 
line of numbers of double radius to ſlide between them; 
and in this caſe it will be proper to have the line D upon 
the ſlide, and the line c in D's place on the rule, 
ſo as that the line p may ſlide between the lines c the 
ſquares, and E the cubes, for the line E is a triple line of 
numbers, conſiſting of three radiuſſes, and is equal in 
length to both the ſingle and double lines of num- 
bers: and as thoſe numbers on c are ſquares to thoſe 
on p, fo are the numbers _ the line E cubes to thoſe 


? 
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on p; ſo that if the line Þ on the ſlide be ſet even at 


both ends with the lines c and k, you have a table of 


cubes, ſquares, and their roots, viz. on k are the cubes, 


on c are the ſquares, and on Þ the roots. 


Of the lines on the third face or edge of the rule. 
6 May firſt line on this face or edge is a line of 
inches decimally divided, and numbered on from 


2. The ſecond line on this edge is that marked ſphe- 


roid, and is numbered on from 1, 2, 3, to 7, which is a 
line of differences for reducing the firſt variety of caſks 
to a mean diameter, 3 ann go: 
3. The third line on this edge is that marked 2“ ya- 


riety, and is numbered on from 1, 2, to 6; which is 
alſo a line of differences for reducing the ſecond variety 


of caſks to a mean diameter. 


4. The fourth line on this edge is marked 30 variety, 
and is likewiſe a line of differences for reducing the 


third variety of caſks to a mean diameter. 


— 


. the lines on the fourth face or edge of the rule. : 


I. PHE firſt line on this edge is marked F M, ſigni- 
1 fying foot meaſure, and & numbered on from 


1, 2, 3, to 10, which is for redacing of inches, &c. to 
the decimal parts of a foot. „„ „ 
2. The ſecond line on this edge is a line of inches de- 
cimally divided, and numbered on from 1, 2, 3, to 12. 
3. The laſt line on this edge is that marked F 6, ſig- 
nitfying the fruftums af two cones, and is numbered on 
from 1, 2, 3, to 6, which is a line of differences for re- 


ducing the fourth variety of caſks to a mean diameter. 
Theſe are all the lines that are uſually put on the 
outſide faces of the rule; on the infide, or underneath 
the ilides, there are generally put a line of inches, with 
their reſpective areas in ale gallons at thoſe ſeveral dia- 
meters; but they being of ſo little uſe in practice, I ſhall 
nt. . LE | take 
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take no more notice of them; beſides, I think their place 
might be ſupplied with ſomething that would be of much 


more ſervice. _ | EI 
There are now made a more convenient ſort of ſli- 
ding rules than that before deſcribed, which were firſt in- 
vented by Mr. Verie, then colleCtor of exciſe. This 


rule conſiſts of four ſlides with a ſingle radius, and is ſo 


contrived that two of the ſlides work together; by which 


means one of this fort made 6 inches long anſwers an- 


other made the common way of 12 inches, or one of q 
inches to another of 18 inches; whereby the diviſions are 


enlarged, and the rule rendered much more portable. 7 
On each of the four ſlides is put the line of numbers, 


commonly called Gunter's line, with all the uſual marks 


and dots as on the common rules; two of which are for 


ſliding together between the line D, which is broken into 
two parts, and the lines A and M D; the other two are 
for ſliding between the lines of ſegments, which are alſo _ 
broken into two parts. And although the line p and 
the two lines of ſegments are broken into two parts, yet 


they are ſo fitly placed on the fides of the rule, that the 
two flides may ſlide together between them in ſuch a 
manner as that any queſtion may be as readily ſolved as 


if they were in one continued line. 


Underneath the ſlides are put the lines of varieties, 
the diviſors and gage points; and alſo the ſeveral factors 

for reducing of goods of one denomination to its equi- 
valent value in thoſe of another. | 85 


There is alſo a table of the malt diviſor 2 150, which is ; 


doubled, trebled, c. to g times, for eſtimating the con- 


tent of a floor of malt. If the rule before deſcribed be 
1 underſtood, this will be known at the firſt 
EFV e 


Thus have I deſeribed and explained all the lines that 


are uſually put on the Uiding rule, and in the next 


place intend to ſhew their uſes. 


But here I would obſerve that all thoſe lines are put on 
the Branan's rule, except the lines of varieties, wiole Xe 
place may be ſupplied with proper factors that woald 


2 ___ anfwer,.. 7 


n 
N. 
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anſwer the ſame end, and may be uſed in eyery reſpect 


as a fliding rule, and even with more advantage in ſome 
caſes ; for by means of a new contrivance the cube line 


or line E on the Branan's rule may be made ſo as to ſlide 
by the line p, or the roots, which line is not very com- 


mon to he. met with on the . rule. 


* - n 5 * * R 


. 3: TE 
07 Nuamoration by the line of numbers, 


1. HE line of numbers is divided into nine unequal 
| parts, called primes, which are diſtinguiſhed by 
the nige digits, beginning at unity and ending at unity; | 


and each of thoſe diviſions are again divided into ten 


other unequal parts, called tenths; and each of thoſe 
tenths are ſubdivided or ſuppoſed to be divided into ten 
bother parts, called centeſms, according as the length of 
the line or radius will bear. | : 
Every tenth from 1 to 2 on the line Þ is actually dis N 
| _ vided into centeſms; but from 2 to 3 the tenths are 
only divided into five parts, ſo there each diviſion con- 


tains two centeſms. From z to the end of the line p 
each tenth is divided but into two parts, and each of 
theſe parts contains five centeſms. 


2§̃. In the double lines of numbers, Vit. the " IO > 
B, and c, the tenths from 1 $0 2 will admit of only five 


_ diviſions, each of which diviſions contains two centeſms. 


From 2 to 5 eachtenth is divided into but two parts, 


each part containing five centeſms; and from 5 to 10 


the tenths will not admit of any diviſion at all, without 
_ crowding one another, therefore the centeſims muſt be 


gueſſed at in thoſe places. 


3. The figures 1, 2, 3, 4, 87.6, 75 8, 9, A "oor 5 
trary points, and may be conceived to repreſent ſo many 7 


entire units, tens, hundreds, or thouſands, 5 
Or they may repreſent ſo many tenth, hundredth, or 
thouſandth parts of an unit. 


” NA = Tok. CEIRPP 


If the figure 1 a the beginning of the line repreſent 
7 one 
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one unit, then will the figures 2. 4; % 85 6, * 8. 9, re- 
preſent ſo many units, and the tenths in each of thoſe , 
primes will be the tenth part of unity; the centeſms in 
each of thoſe tenths will be the hundredth parts of unity. 
Or if x at the beginning of the line repreſent 10 
units, then will each figue forward towards the right 
hand repreſent ten times as many units as the figure ex- 
preſſes. As for example, if the figure 1 at the begin- 
ning of the line repreſents 10 be then will the figure 
2 repreſent 20 units, the figure 3 30 units, and the figure 
440 units, the figure 5 will repreſent 50 units, &c. till 
vou come to I or 10 at the end of the radius, which will 
_ repreſent 100 units. 
Or the figure 1 at the beginning of the line may re- 
preſent one Ruch part of an unit, then each prime to- 
wards the right hand will repreſent ſo many tenth parts 
of unity, and each tenth in theſe primes will be hun- 
dredth parts of unity, and each centeſm in thoſe tenths 
will be the thouſandth parts of unity. 2: 
That this may be the better conceived, 1 ſhall fubjoin : 
dhe following ſchemes: 1 


| 1. For the ff ngle radius, or r Line 1 v. 


Fee 1 to 2 the tenths are divided into ten part | 
called centeſms : therefore : : 


| 0 w _ 
8.888 ST 23 ( 00 
„ 9 | | SG Su. N 
28 2 2 „ 22 25 T 
22 Ag 281 Sa 
S 16. 18 8 c 
A Se TIO 788. K. I. | 
From 2 to 5 the tenths are divided into five parts, 
each part containing, two centeſms : therefore 
n | Ln hd 
S | 5 e 013 002 
8 8 o (38 285 } OR 
AY gd  LERE4S 9 
wa | 37 2 10. 833 = 8 2. 


From 3 to the end of the line p, the tenths are only 
divided into two * each * five centeſms: : 


therefore | f Es an 
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EF L 3 
0 | U | 2 
n 125 
„ ene G 66 ; — 
ee 3. 8 8 IS 2 5 
2 = 8 2 288 
2 2380. 28 8 18 8 
„ 300. } 888 1 
% (300. 1 SEE VS 8 


2dlj. For the lines A, B, and C, of double radius. : 


"From 1 to 2 the tenths are divided into five parts, 
each part containing two centeſms ; therefore 


E.: 
* 


8 8 ( 83. LD { 2 
>Þ 26% — 4 „ | 
Eo Bw th 1. 80 2 F 
© Q, Ev TOs 2 2 9 | 2 2 U 22 
ES WY ot = 52} 33 5 2. 
nee 38 2 (2. 
From 2 to 5 the te be are divided into two parts, 
each part containing five centeſms ; therefore 
Cd) 1 NOS uPR 
mo b 0 LO 0 . 3 
TT 2 5 n 
= 2. LEE = 2 5 3 +05 
= S | 20. 5 21 7 | 2 5 4 5 
"Re 200. 28 7 E 
= « "A 8> £ 358 5. 


5 From 5 to 10 the primes are only divided into ten 
parts, ſo the centeſms muſt be gueſſed at : 10 


90 5 
bende if the j 1 the ſe divi- 


5. Fſions or tenths, 3 
3 neces om bi will repreſent : 


3a. For the line E of triple radius. 


From 1 to 4 the tenths are divided into two parts, | 
each part containing. 58 centeſms ; therefore 


1. 6 be = 
£08 EH TH.” _l]=tz . o 
80 „„ 23 

8 00 V Q 7.8: E 8 --- 0 
CEREPES 8 28 | 8” 2 88 93. 
8 2 8 v 28 8 8 
e . 9 | 

Gt VV Dn 1 N 2 2 5 ns 

a QB Qu > ts SS © SJ. 


"From 4. to the end of the 1 the tenths; for want 
| of room, are not divided at all: 5 
5 447 ha hy larger = 

diviſions, or 

# tenths will re-} 1 
4 breſent | 


1 if the 
ñgure 4 repreſent 
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By the foregoing ſchemes it will be an eaſy matter to 
conceive what the tenths and centeſms repreſent, when 
the value of the primes are fixed. 

Here it will not be amiſs to obſerve, 1. Of whatſo- | 
ever denomination 1 at the beginning of the ſingle ra- 

dius or line p is of, the 10 at the end thereof will be ten 
times as many. 
2. Of whatſoever denomination the 1 at the ie 
ning of the lines of double radius, viz. the lines A, B, 
and C are of, the 1 in the middle is ten times as many. 
and the 10 at the end thereof is a hundred times As 
many, 
. Of ae e Jenominatian: the 1 at the begin- 
ning of the triple line, or line E is of, that the next 1 
towards the right hand is ten times as many, and the 
third 1 or 10 is a hundred times as many, and che laft 


BH 3 or 100 is a thouſand times as many. 


By what has been ſaid I imagine that it "all be ws... 
difficult matter to find the point upon any of the lines 
where any given number is repreſented. As for exam 
ple, ſuppoſe 17,15 were No wa to be found upon the 5 
. 

For the firſt "FA (viz. 1) count 1 at the beginning 
of the line p for 10, for the ſecond figure 7, count 5 of ñ 
the following larger diviſions, or tenths, for ſeven units, 
which is the point where 17 ſtands; then from this 
point forward count one centeſm from the third figure 1, 
and for the laſt figure 5 count half the next centeſm ; 
and at that point you will find the dot marked with w Ge. 
which repreſents 17,15, which was required.“ 
If it had been required to find , 1715 1,715 171, 5 3 
1715, they would all be found at the. Tame point: but 
then the figure 1 at the beginning of the line would be 


conceived of a different value in finding each of the 4 


"Dove numbers, vig. . I I. 10. 100, I000, 

By the ſame rule will the numbers 18,95 be found at 

the point A G. 46. 37 at M s. $2: 32 at M. R. and 6. 23 5 

at tp. | 

And! in this manner is the point that repreſents any 
8 + GY FTE other | 
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bother number found either upon this line or any of the 
f. 55 N 

But it will be proper to obſerve the following di- 
JJ on” 1 


1. If the given number conſiſt of three figures, the 
middle being a cypher, then you muſt find it in the firſt 
| tenth following the prime of that number. For exam- 
ple, let the given number be 406, the firſt figure 4= 
400 find at the fourth prime; the ſecond figure being a 

_ Cypher, count no tenths ; but for the laſt figure 6 count 
fix centeſms, which is a little to the right hand of the 
leſſer diviſion in that tenth, and that is the point where 
406 is repreſented, If the number 404 had been to be 
found, it would have been found the fame diſtance from 
the leſſer diviſion, but on the other fide towards the 


N 


2̃. If the given number conſiſts of four places of fi- 
'. gures, having two cyphers in the middle, then it will be 
found near the prime unto which it belongs, viz. be- 
 Fween the prime and the next centeſm following towards 
the right hand. As for example, If the number 2005 


were to be found, the firſt figure 2=2000 is found at 


the beginning of the ſecond prime, and becauſe there are 
 cyphers in the ſecond and third places, you muſt not 
count any of the tenths or centeſms, but for the laſt 


figure 5 count half of the firſt centeſm towards the 


| repreſented. 


3. If the given number conſiſt of 2, 3, or 4 places of 
figures, and all of them cyphers, except the firſt, then 
they are all found at the beginning of the prime unto _ 
which they belong; ſo that if the numbers were ,003, 
303, 30, 300, 3000, they are all found at the ſame point, 
Dix. at the beginning of the third prime; or if the num- 
bers were ,004, ,04, 40, 400, or 4000, they are all found 


at the ſame point, viz. at the beginning of the fourth 
prime; and ſo of any other number. Therefore if what 


has been already ſaid concerning numeration on the 7 
rule be duly confidered, and thoroughly underſtood, 10 


„ 
— 

4 
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will be fofficient for the finding the point on the rule 
where any number whatſoever is repreſented, without 
adding any more examples; fo I fhall proceed in the 
next place to ſhew the application. of thoſe lines to 
= malen fieneen. . | 


ART. III. 


07 Multiplication by the lines A and b. 


WHEN two numbers are given to be "multiplied 
together, whether they he whole numbers or 
decimal FaRtions. The proportion is, . 
As unity on B is to the multiplicator on A, foi is the 
. multiplicand on B to the product on A. ny 
As unity on A is to the e ede 6 on , fo is the 
multiplicand on à to the product on „ 


1 EXAMPLE. * 
Let the produdt of 8 by 6 be ſought. 

| OPERATION. 
vet ron 5 to 6 on A, and againſt 80 on By is 48 upon 
A, the product Tequied. 3 


"ey ronAis to 6 on By fo] is 8 on A to > 48 0 on B, the 
fame as before. 7 
Thus you ſee the firſt term or unit may be taken | 
upon either of the lines A or B, provided the third term 
be taken upon the ſame line as the frſt, and the COU 

term on the Jame line as the ſecond, Gr 


EXAMPLE big 
What is the product of 65 by 18. 
OPER AT IO N. 


Set 1 on B to 18 on A, and n 65 on B is s 1x70 on 
A, tas . — 55 BY 


8 
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EXAM P L E Hh; 
8 What i is s the e product of 76 by 13? 
0 P E R A TION. 


| Set ron B to 13 on 4, and againſt 76 on B is g88 01 on 
A, the product required. 


And in this manner may the product of any other two 
'S aber be found; but in order to know how man' 


figures the product will conſiſt of, obſerve the following 7 


_ directions. 


I. If the firſt figures of the product are leſs than the 
leaſt of the two factors, the product will have as 1 
places as both factors. 


2. If the fir figures of the product are equal, or ex- 
= ceed the leaſt of the factors, then the product will have 


| one place leſs than the two factors. 


Ihbeſe rules are manifeſt by the foregoing examples; "op 
for in the firſt example the leaſt of the factors is b, and 
the firſt figure of the product is 4, which is leſs than * 
therefore the product is 48, that is, it confiſts of two 
places of figures equal to the number of places of both 
factors. And in the ſecond example likewiſe the leaſt of 
the factors is 18, and the two firſt figures of the product 


are Ir, which being leſs than 18, therefore the product 


ceonſiſts of four places of figures, and is 1170, equal 


to the number of places of both factors. But in the 


third example the leaſt of the factors is 1 3 and the two 
flirſt figures of the product are 98, which is greater than 
Iz; therefore the product conſiſts of but three places of 


figures, and is =900, that | is, one P leſs than both 
factors. 5 


The next thing to be e is, to know the value 
of the products, whether they be whole numbers, mixt 


numbers, or decimal fractions; as for inſtance, in the 


_ laſt example, where the product was found to be 988, 
and not 98,8, or 5988, as is plain by the following table; 


for ſet x on te 13 on , 


| Then 


E 8k — k & . 2 9 


« divigen #& e 5 ES 
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17 
ek 13868 


4 
Then aint 5 +upon B b 65 Fupon A. 


Ind if the PEA ak on B be multiplied: by 10, thoſe alſo 
upon A will be multiplied by 10, that is, if 2 be ſuppoſed 
to be 20, then will 26 be equal to 260; and if 3 be ſup- 
poſed to be = 30, then will 39 = 390, and ſo of all 155 = 
reſt; and 7.6 will become 76, and 98.8 will be 988, 
which! is the true product, as before found. If 56 had 
been a decimal, viz. ,76, then the product would have 
been 9.88; or if it had Deen ny then the ay 
would have been 988. 
When one of the ba Ar is a whole or 1 ned num 
ber, and the other a decimal fraction, then ſet unity on 
the middle of B to the whole or mixt number on A, and 
ſeek the fraction toward the left hand on E, becauſe it is 
leſs than unity, and againſt it is the product on A, which 
is always lol than the given whole or mixt number. 
For example, 


What is the ele of 45.3 by ont. 
OPERATION. 


Set 1 on ths middle of to. 45.3 on 3 and . 
1 on B is 31.71 on A, the product required. I might 


here add more examples, but I think the foregoing ex- 


amples and directions are ſufficient for any variety that 


can occur, therefore I ſhall proceed to the. next article 


F 
Of Div.. on by the lines A and B. 
THEN one number is given to be divided by 


„ C06 I As 


another, whether whole numbers, mixt numbers, 5 
or . fractions, the proportion is, 


8 — 
— #97" —— A EET ; 


6 Of the Sliding Rule. 


As the diviſor upon A is to unity upon By ſo is the 

dividend on Ato the quotient on B. 5 
; As the divifor on B is to unity on 1 A, ſo is the dividend 
on B to the quotient on. A. 


EXAMPLE 3 
. What is the quotient of 48 divided vy 62 | 
” . OPERATION. 5 
5 Set 6 upon A to unity on B, then againſt 4 on * is: 
8 upon By FRE e required. 
„ 
Set 6 upon B to unity on A, then g 48 on B * 
: 8 on A, the ſame as before. 
% 1d EXAMPLE II. 
What! is the quotient of 1170 by 187. 
5 OPERA T ION. 


Set 18 upon A to unity on B, then ot 1170 on ** 
is 15 upon B, the quotient required. 1 
NN III. 
What! is the quotient of 988 divided by 13. 8 
7 OPERATION... OE 
: Set 1 3 on A to unity on B, then againſt 988 on K 
1 wil be 76 on B, the quotient required. = 
k Any other quotient may be found 1 in like manner ; | 
but in order to diſcover how many figures the quotient 
| will conſiſt of, obſerve the following rule: 85 
Ih! e quotient muſt conſiſt of as many figures as there 
is difference of figures between the dividend and the 
diviſor, except when the firſt figures of the dividend are 
equal to, or more than the diviſor, and then it muſt 
1 9 one place more. 5 
Ik hhis will appear fro a 3 de 1 for 2 
in the firſt and ſecond examples the diviſors were greater 
than the firſt figures of che dividends, viz. 8 is greater 
wr than, and x8 is more than 11, the two firſt figures of 
== the Gvidend | in the ſecond example, - 
1 | There- 


wh 


[4 
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Therefore the quotients in both examples are equal 


to the difference of the number of figures in the diviſor 
and the dividend; but in the third example the two firſt 


figures of the dividend = 98, are greater than the divi- 
ſor = 13; therefore the quotient conſiſts of two figures, 
that is, of one place more than the difference between 
the diviſor and the dividend. And thus it may be de- 
termined, in all cafes, of how many places of figures the 
„„ | EE 
And the value of the quotient will appear in this 
manner: for inſtance, when 13 on A is ſet to unity on 
8, as in-the lat ne 5 . 


(#6 1 ” 
ax |. 1 


Then againſiy 65 F upon A is4 5 upon B. 
125 


And if thoſe numbers upon A are ſuppoſed to be multi- 
plied by 10, thoſe alſo on B will be multiplied by the 


ſame; for if we count 26 = 260, then will 2 = 20; if 


39 be called 390, then will 3 = 30; if 52 be reckoned. 
$20, then will 4=40, &c. till you come to 98.8, .which 

multiplied by 10=988, and then 9.6 will become 16= 
the true quotient before found. From hence it is ma- 
nifeſt that at once ſetting the rule, both multiplication 
, and diviſion are performed; for the laſt example is the 


converſe of the third example in multiplication, and : 


when the rule is fo ſet, the lines a and B are in effect 
tables of products and quotients; for if 13 be taken as a 
multiplicator, ſet unity on B to 13 on A, then againſt 
any multiplicand on B you have the product upon A, as 
againſt 2 is 26, againſt 3 is 39, againſt 4 is 52, Sc. 
Again, if you ſuppoſe 13 a diviſor, as the rule now 

ſtands againſt any dividend on · A, is the quotient on B, 
as againſt 26 on A is 2 on B, againſt 39 on A is 3 on 3, 
againſt 52 on A is 4 on B, &c, By which it is evident 


33 Ok the Sliding Rule. 


that multiplication and diviſion are but the converſe of 
one another, ſo that if the one is e the other 
cannot be unknown. 

The foregoing rules and examples T 1 imagine will be 

ſufficient to give the young gager an inſight into this 


155 matter, therefore [ ſhall add no more on this head, but 


705 Proceed to the next. 


ART. v. | 
Of the Single Rule of Three dir ef by the lines A and B. 
I the ſingle rule of three direct, there are always 


A three numbers given to find a fourth in direct 72 
2 e N : 


The proportion 18, 


As the firſt term upon A is to the ſecond term on B, „ 


. ſoi is the third term upon A to the fourth term on B. 

Or, 55 c 
Z Set the firſt 1 term upon B to the frond © on A, and 
againſt the third term on B is the fourth term upon A. 
Note, the firſt and third terms muſt always be taken 
on the ſame line, viz. on either A or B, and the ſecond 
and fourth terms muſt be found on the other. 


EXAMPLE: I. 


11 8 8 of cloth coſt 48s. what will 18 yards coſt 


at that rate? 
SEN Sa OPERATION. 


| on A. on B. ä on B. 0 
JJ 128-1 108 = Anſwer. 
Vds. Shills. Yds.: Shills 
. 
en g. en 8. on B. on As. 
e Cane as before. 
By which it appears, that it matters not on which line 
| JP Mike the firſt term, provided you take the third term 
on the ſame line, and the ſecond and fourth. term on 1 the 
- other —_ 5 


at 


p 


long will 4 men take to perform the ſame? 


Ot the Sliding Ta 


EXAMPLE II. 


If 3 Eallons of ale coſt 2s. what will 36 * colt 
at that rate? 


OPER ATION. 


on B. on A. VVV 
„„ "6 5 24 Anſwer. 
SGalls. Shills. alls. Shills. 5 


- "EXAMPLE III. 
What is the weight of zo rods of candles of 12 to the : 


12 when there are 24 candles on each rod? 


OPERATION. 


3 on „„ 
As . 24 . 60 Anſwer 
Nun I Rods. © e of e 
Candles. Candles. TS 


"More 3 might be adduced, but theſe being 5 


well underſtood, will be ſufficient to > work any ec ; 


tion whatſoever. 3 


"x 


— — n — — 
. 7 


ART. VI. 


Y Tuverſe Proportion or the Single Rule of Three ine 
direct vy the lines A and B. 


T Nverſc proportion is when there are three numbers 
given to find a fourth number that ſhall bear the ſame 
proportion to the ſecond term as the firit term does to 


the third, which is known by the nature of the queſtion, 


as when more requires leſs, or leſs requires more. 
K X A M P L. E * 


It 8 men can do a piece of work in 20 > days, how 


PROPORTION. 


)J). 
A 3 N 


40 Ot che Sliding Rule. 
| Operation by the Sliding Rule. 
on B. on 4 on B. on A. 
B 20 403 Anſwer. 
"Nan" Men. Days. — 


By the nature of this queſtion, it is evident that i it is 
inverſe proportion; for leſs men muſt require more time 
to perform the ſame piece of work. . 


EXAMPLE II. 


If 4 men can do a piece of work i in 40 days, how 
many men n will do the ſame work in 20 days? 5 1 


1 PROPORTION. : 
15 . 25 4 Terms, 5 
As 40 : 5 4 5 15 3 — : Anſwer | 
: 1 By the Rule. + 
on B. on 4. on " BE on . 
As 40 a. 2 * 4 33 the lame as thaw. 


| Here it is alſo evident, that leſs time requires more 


men to perform the ſame work in. And i in this manner 


—— _— 


rule 9* proportion. 2 


"ART. VII. 


expreſſion. 
The proportion is 


numerator on A to the decimal . on B. 
5 -EXAMPLE I. 
1 Reduce 1 to a decimal fraction. 
3 OPERATION. 
on A. on B. on A. on. 
3 0 Decimal ſought. 
Denom. Unity. Nuin. Decimal. 


are ſuch kind of queſtions diſcovered to bei in a the inverſe 


ON To reduce a vulgar fraction to its 22 decimal 


: As the denominator upon A is to unity on 1B, hk is the 


r RAM 


De! 


20 
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Þ X AM P L KE * 


Reduce Tl to a decimal fraction. 
_ O PERATI O N. 
on A, on B. on A. on B. | : 
1 %% 9 3-76 = Decimal fought. | 
Denom. Unity. News: e ; oy 
= EXAMPLE III. 


Reduce 28 to a decimal fraction. 


: OPERATION. 
on A. on * on A. 1 on 8. 
As 28 2% 18 643 fere = = = Dec. fought. 


Denom. Pays Num. Decimal. 


And in like manner may any other RE ar fraction 5 
whatſoever be reduced to its equivalent lecimal ex- 
preſſion. 5 1 | 


'A R T. VIII. 

To finds a addon t to a a diviſor that ſpall ren the 1 by 
Tn SEA as the diviſor Hor. do by Diviſio on. 7 | 
The Proportion is | 

A the rife given is to wy, ſo i is unity to the 
factor N 


EXAMPLE 1. 


pen 2 5 t to be the diviſor, what will be the fator 
to that number. 


OPERATION. 


on A. on B. on A. on B. 


As 25 Y ES 1 „04 Factor fought. Y 
Diviſor. Unity. Unity. Fer. | 


PROOF. | 2 

Let 525 be divided by 25, the diviſor, multiplied by EE: 
104; the actor above found. | — | 
By 


42 Is Of the Sliding Rule. 


: By Diviſion. e By Multiplication. 
25)$25(41 = = rang 525 
| Sit e 8 es 
ug 5 e 21,00 = — Produd. 
f 25 8 | | 


By this you 17 that ths ſame thing may be effected 


by Multiplication as by Piviſion, for the e and 
5 the een are both equal. ; 


| EXAM P . E. M. 
What will the factor to 80 be? 


0 P ER AT 1 O N. 
on A. on B. on A. on B. Pf - 
4. . „0125 — Taco bete 
Div. "Vanity. Ualty. Factor. N 


This being ſo caſy, it would be e nedealeſs to | add any 
more eee We 


———_— * r 
1 * - . a * — 


F —__— — 9 Ml 


"ART. „ 
1 Having a  fabter given to find 2d her. N 
Tius is the converſe to the laſt article, therefore 


the proportion is, 
As the factor is to unity, fo is unity to the diviſor 
2 require. 

. E X AMP L E b 
Let ,04 | be the factor given to find a diviſor. 


OPERATION. 
on A. on 72 on on . EH 
As, 4 £3 + 4-28 = Diviſor fought, 


Factor. 1 Unity. . | 


J 5 | 
Loet 7012 5 be the Sin or what will be the di- 


| viſor? 
<Q PÞ 
» 


4 
MOI. - 


to 


1d 


1 


re 


or 


li- 
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OPERATION. 


en A. on B. on A. on B. 
As „0125 F111 ue mw Diviſor fought. 
'F: ator.” Uaiey.. Buty „„ 
And in like manner may any other diviſor be found N 
to DAY given Or: 


. 
* 


ART. * 


25 extract the fquare root 27 the lines e Ry Db. 


1 is performed by inſpection when the lines e 

and D are applied even at both ends, as I obſerved 
in page 24; for when unity at the beginning of c is ſet 
even to unity at the beginning of p, you have a table 
of ſquares and their roots; for againſt any ſquare num- 
ber upon c you have the root upon p, and on the con- 
trary againſt any root on p you have the ſquare on o; 
but here it will be e to . the following 
directions: 

1. If che given ſquare aber confiſts of an odd 
number of places of integers, ſeek it on the firſt radius 
of the line o, and againſt it you have the root on v. 

2. If the given ſquare number conſiſts of an even 
number of places of integers, then ſeek it in the ſecond 
radius of the line c, and againſt it on the line D is the 
root ee 


| Examples in the iſt cats 


yt 9 | in the 1ſt 7 3 ] the root 
1 8 8 4 853 8 dius upgn Lon the 
: 1955 5 ) the] line e is 30 550 line De 


Examples: in 9 25 2d cal. 5 
Pin the 2d 6 


9.46 | radius of } 4.4 (the root on 
; | 150.42 che dine 125 ö line p. 
(2500 is 500 5 


TY Of the Sliding Rule. 
> e Can 


To ertract th cube root by the lines B and E. 


Tin is alſo done by inſpection, when the lines H 
= and E are ſet even at both ends, viz. unity at the 
> beginning of D to unity at the beginning of E. In 
this poſition thoſe lines are in effect a table of cubes 


and their roots, for againſt any cube on E is the root 


upon p; and on the contrary, againſt any root on p, 
is the cube upon E. The only difficulty in this work 
is to know on which of the three radiuſſes of the line E 
Jou are to find your cube ce ad in which cnet 


are three caſes. 


CASE x 


| 1 che given der conſiſts of 1, 4 or 5 places of 
inte ers, find it on the firſt radius of che line {By and 
5 * alt it is the root on o. 


CASE II. 
11 the a given number conſiſts of 2, s or 8 places of 


integers, find it on the ſecond radius of the line E, and 


e it on the line D is the root mine., 


e ASE III. . 
When the iven number conſiſts of 2 6 or 9 REN 


8 ek integers, then find it en the third ee of the line 


E, and againſt it on p is the root required. 


Examples i in the if caſe. 


_ "Bates. - pe En} 
: 3.375 Jon the it ra- (1.5 1 
1 deaf. = Pits of the 5 2. IJ = 
5 1728. line E is C12. . 
Examples i in the 2d calc 5 
TY - Cubes. +55, Rook. 
8 27 Jon the 2d ra- C 3. 
7 5 A:) 35 937 dius of the 1 3.3 (on p. 
e 85 10648. line 1 E 1s: es, 


C0 22, - 
A FPS: Exam- 


es 
ne 


Ot the Sliding Rule. 


rte in the 34 caſe. 


| Roots, 
(166.375 Jon the zd ra- (55 

Againſt 729 [Ee of they . on b. 
274925 J line E is 65. 2 


Thus I have given rules and examples in all the 
different caſes for finding of the cube root, which, if 
underſtood, will be ſufficient to find che! root of any 


number whatſoever. 


1 ſuppoſe I need not acquaint my reader that the 
number of integers in the root are diſcovered by prick= 
ing off every third figure (beginning at the unit's place) 
towards the left hand ; and as many points as there are 
in the cube, ſo many places of integers there will be 


in the root; becauſe 1 preſume that he has learned to 


extract the cube root by the pen before he e to 
do it 2 the 8 ; 5 


ART. XII. 


of the fe f FRY line E on the 1 xl in 22 of 
| _ queſtions i in triplicate proportion, 5 


TERE I will make uſe of the ſame examples as 
. thoſe which were wrought by the pen in pages 
20 and 21, ſhewing the uſe of the cube root; by which 
will appear the excellency of thoſe lines for working 
ſuch kind of queſtions. 


QUESTION I. 


11 an iron bullet of four inches diameter weigh 9 : 
ant what will an iron let e of 8 inches vrameter 
weigh! Fu, 


0 p E R A T 10 N. 
on D. on E. on . 12 1 
C eee | 
Diam. Wt. Diam. W. t. 1 


Of the Sliding Rule. 
QUESTION, Il. 


If a fathom of rope of 10 inches circumference weigh 


46. 


17 pound, how much will a fathom ver of 8 inches | 


8 circumference? * 
. OPERATION. 


on Dc. on E. | on p. on k. 


As 10 5 0 : ; 8 - 2: $4404 = Anſwer. 
Diam. 88 We. | 


7 III. 


Given the dimenſions of a conical tun, and the con- 
tent of the ſame, viz. the top diameter = 30 inches, 
bottom diameter = 40 inches, depth = 20 inches, 

and the content 68,7 ale gallons. To find the dimen- 

ſions of another tun of like form, that would contain 


1 yo — 


0 PERATION. 
1. For the top diameter. 15 


5 on E. on v. on * on p. 


c As 68,7 : 30 : 32.8 = = Top diameter ſought, 


Con. Diame Cont: Diam. 


2. For the bottom diameter. 


on E. on D. on E. on p. 


| 15 68,7 : 90 43,8 = - Sta diameter wende 
; Cont, Dim. Cont. Ham, 


. = For the depth, 
on k. on 5. on E. on D. 


As . 3-10 4 . — Depth required. 


Cont. Depth. 2”. Depth. 


And thus are the anſwers found to "I the: ne a8 


5 thoſe found by the pen, with a yore deal more eaſe 
: and expedition. 5 


5 | CHAP. 


De 


CHAP, V. 
Of CIRCLE. 


Def nitlons of a Cert and fome of its properties, with 
the relation they bear to each other 


. AC Circle is 155 moſt capacious of all figures that 


is, it comprehends the moſt ſpace in the thort- = 
eſt boundary line of any figure whatſoever. _ 


2. The areas of all circles are in proportion to one y : 
another as the ſquares of their diameters. _ 

If one circle be double in diameter to that of; an- 
other circle, the fame circle will contain four times | 
the area or ſpace of the other. - 

4. The. diameter of a circle is to its circumference. | 
as I is to 3.141 50 2, Wc. that is, ſuppoſing the diame- 
ter of a circle to be 1, the circumference of that circle. 
will be 3.141592, &c. This proportion of the diame- 
ter to the circumference of a circle, was firſt found by 
one Van Ceulen, a Dutchman, who, with a great deal of 
labour and trouble, found it true to 36 places of deci- 
mals. Others, ſince him, have found it true to 100 
places of decimals ; but the firſt 6 decimals being ſuffi- 
cient for moſt purpoſes, therefore I have omitted the 
reſt, And here it muſt be obſerved, that upon this 
ſuppoſition are grounded all the proportions relating to 


acircle in the following work, viz. If the diameter 
of a circle be 1, the circuinference of that circle will 


be 3.141592. | 

Having premiſed theſs things, I ſhall, in the next 
place, ſhew the method of finding the relation that the 
ade of the greateſt inſcribed ſquats, the area, 85 the 


ide 


| = Of che Circle. 


fide of the ſquare equal, bears to the tet of a 
circle. 

Loet the . of the circle A, B, c, D, annexed 
Al Ac, andthe circumference = 3,141592, to find 
5 the fide of the ſquare inſcribed = AB = Bc = cp = Da, 
the area or ſpace comprehended i in the circle, and the hide 

EF = FG = GH = BE of the quare qual, 


| E TEES ge ee n F 
N . | C| 
1 e 
2 „ 
| £1 ECAC 


l TS find the fe of the greatet inſcribed bean, | 


FA = BC. . 8 


RV L F. 


It is e in 1 Fuclid 47, that i in every right 


angled triangle the ſquares of the hypothenuſe is equal to 
the ſum of che ſquares of the other two ſides of the tri- 
angle. Now in the triangle, A B c, a Band Bc are the 


to ſides of the triangle, as well as the two ſides of the 


inſcribed ſquare, and the diameter Ac = 1 is the hypo- 


| khenuſe; therefore half 1,5, whoſe ous: root 1s 


5 . B C, or AB B required. 


O PE. 


te 


ot a Circle, | 49 


a 
| 0 P E R A T [ ON. | 
1 „„ 50), 7071 106 = Side of the inſcribed a 5 
\, rs 49 
le 
1407) 1 10000 
- 9949 
5 14141) 15100 
1414 
ese « g5g0000/ | 
485236 
"Row. | 7104764 
"As To find the area of a circle whoſe diameter i is 
unity, or the area of any other circle. _ 
1 RU LE. ; 
' Multiply half the circumference by half the diame- : 3 
ter and the product will be the area required. 
OPERATION. 
5 Half of 3. 141592 = . 570796 
a e ge ENS. 
1 of a 8 775 5 to whoſe 3 = 1. 
To find the ſide of a ſquare equal in area to that 
5 af: a circle whoſe diameter. 1 is ny 3 to E Fr „ — 
A So. 8 [1+ i 
** 1 gur. 
| If-the gan e en d mandate be lc: a 
'” 8 product will be the area of that ſquats; and having als”: 
15 ready found that, when the diameter df a cirele is I, 


the area is = ,785398 ; therefore extract thę ſquare;”.” 

1 root of that area, and it will be the fide of the Haas Fs 
9 equal een =EF =FG,, 8 Y = | ö 4 
| Ts, D 1 ora 


"5 
#. . % Rt - 
E af nd ' 1 I, 
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0 p ERA TIO N. 
7 5 398) 88622 = Side of a Fquare equal. 


Por 1 1 . 
ee 8 = 


1766) 10998 - 

12 2 
17722). 40200 
35444 


177242) 475600 
354494 


1772446) 12111600 = 
1063476 


. 1476024 


One of the ſides of a ſquare oa; in area to that of 


a circle whofe diameter is 1, being ,886226, which * 
by 4 = 3:544904, the ſum of the four ſides. Now the 

_ circumference of the ſame circle is but 3.141 592, which 
is leſs by ,403312 than the fides of a ſquare equal ; 
which proves that the circle. is Aa more i 
* 5 


Having found that if che diameter of a circle be by 


The ſide of the greateſt inſcribed 8 5707106 


z I] ůAIThbe ſide of a ſquare * — — „886226 


( The are —— — 785398 


I ſhall now 1 to ſhow the uſes of theſe factors 
in finding, the like parts of a circle of any other diame- 
ter, both by pen and rule. 
__ Suppoſe: the diameter of a crete was 30 Inching; 
what will the circuunterence, the: ſide of the ſquare 
CHE Mes 8 N inſeribed, 


8 % 


The circumferencawill be — 3.141 592 


Of a Circle. 51 
inſcribed, {ide of a ſquare equal, and : area of that cir- 


cle be? . 
1 1. 1. Fogate circumference by the pen. 
R U L E. er 


Multiply the circumference of the circle whoſe dia- 
meter is unity by the given diameter, and the product 


will be the circumference of the circle required. 


| : OPERATION. 

Circumf f le whoſ Sia meter 
2 rs 2 np 1 a , 3: 141592. | 
Given diameter — — 3 : „ 2 

. Circumference required 3 94 res 

„ „„ 


Set unity on A to 3,14 on B, and againſt 30 on A is : 
94,24 on B, the ſame as before. 15 
The rule being thus ſet it is a table; for RY any ; 


diameter- on A is the circumference on B; e contra, 


againſt any circumference on B is s the Mameter upon * 
as for e, 3 : 
12 | : 682 83 


24 Are SIE cir- | 35-391 


en hike tin: 25" | cumferences 84.82 


meters upon A 107-07 { 
e e 606 . : 2258 
1 8 1125.66. 
2. To find the fide oß the inſcribed ſquare, ts. 
Rule by pe 


 Mukiply T's fide of the nleribed ſquare what dia- 
meter is unity, by the given ee and the product 
will be the fide of the inſcribed i ou 5 | 


OPERATI Oy 
Side of the ſquare whoſe d 1 5707 105 
Given diameter — — = 8 3⁰ 
l t f the inſcribed ſquare required n 21213 ro 


5 By 


on 


. 52 1 5 Of a Circle, 


% 


By the rule. 


Set unity on A to ,707 on B, and againſt 30 on A 


is 21,21 on B, the ſame as before. 


The rule, being thus ſet, is likewiſe, a table; for | 


againſt any diameter on A is the fide of the ſquare in- 


_ ſcribed upon B; e contra, againſt any fide of an inſcribed 8 


_ ſquare upon B is the diameter on A; as for example: 


TEL [14.14] 
„ al n 
a theſe dia. 27 BY theſe ſides 19.0900 
meters upon A 3 upon 8 2333 8 
i * 45 
Uo). 128.28 J 5 


ME. PR Ow. 


neters on A 


3 'To find the ſide of a ſquare equal. | 
Rule by pen. . 


*Mattiply the {ide of a ſquare equal, Shots 8 
is unity, by the given dianftter, and the Prog wer will 
+ be the tide of the ſquare equal 8 


OPERATION. 


LM Side of a \ ſquare equal whoſe diameter: is 1 3 886226 
* Given diameter JJ ĩͤ a - 
a Side of the Kare equal 1 | =26,L 586780 


| By the als. 
Set unity on A to ,886 on B, and againſt 300 on A b 


| 26, 58 on B, the fake as before. 


| The rule being thus ſet, it is alſo a table, for againſt 


any diameter on A is the ſide of the ſquare equal on B; 
( contra, againſt any fide of a ſquare equal on B is the 
1 eee on A; as for example. 


e 15 
© Againſt theſe 15. +] 27 


121.26 


} 33 e 0 B}2 


5 
| — 


1 17. 74] | 
Are theta des of] 23. = = 0 


r 


LY WI: ee 


ET Of a Circle. 53 
| 4. To find the area. 
| Rule by the pen. 


Multiply the area of a circle whoſe diameter i is unity 


by the ſquare of the given . and the product 
will be the area required. 


OPERATION. 


Given diameter =: 50 
| 90; 
Square of diameter; = == 990. : 
Factor for the area = ot 5398 
Square of CY 90 : 


Area repre, 8 = FS 858200 | 
By the rale. 


| Set 2 on D to „854 on c, and ef 30 on o 5 a 
is 706, 8 on c, the ſame as before. | I 


The rule being thus ſet, it is a table; for 82 inſt 5 


any diameter on D is the area on c ; and e contra, againſt 
* 4 area on C is the COT ON v; as s for nk 


5 314 
V Lane thoſe 12. 6 

| 1 theſe dia- 4 | 5 
5 5 8 pareas Ong 50.26 
e n 16 c £54. eee 
5 5 32 804.26 


11 the how examples the diameters are doubled 


every. time, and the areas anſwering each double dia- 

meter are fourfold the other; which is a proof that 
any circle double in diameter to another, will compre= 
, hend four times the area or ſpace of that other. a 


Having found a factor for "he ſquare of the diameter 


of any circle, viz. „785398, there may be a diviſor | 4 
found by Chap. IV. 1155 9, that will anſwer the ſamne 
which, in many caſes, will be more commo« | 


ous; for if unity be divided W age bad above 
5 "WI. : rs, of 


end, an 


8 


| Afors will be the gage points for circles. 


3 Of finding Diviſors, &c. | ; 


factor, the quotient will be 1.27 324 the reſpective divi- 


for, and it will be the fame thing whether the ſquare 

bf the diameter is multiplied by ,785398, or divided 
by 1.27324 ; for both the product and quotient will be 
equal to the area in ſquare inches, or in the ſame mea- 
ſure that the diameter was taken in. But on account 


of the different capacities of gallons, buſhels, and: 
feet, it will be neceſſary to find factors and diviſors 


for each of theſe different denominations, becauſe the 
dimenſions are all taken in inches. C 


FFC 


„„ 
finding diviſors and gage pointt. Ss 
Lr find diviſors and gage points fi circles 


' A CCORDING to act of parliament there is con- 


I tained in a Vincheſter gallon of ale 282 ſolid 


inches, in a gallon of wine 231 ſolid inches, and in a 


buſhel of malt 2159.42 ſolid inches; conſequently in a 
gallon of malt are contained 268.8 ſolid inches, which 
is the 8 part of 2150.42; and it being found, that if 


the diameter of a circle be x inch, the area thereof will 


be „785398, which may be called ,7854 decimal parts 
of an inch; therefore if the capacities of each gallon 
and buſhel, &c. be divided by ,7854, the ſeveral quo- 
tients will be proper diviſors for the ſquare of any dia- 
meter to reduce the area into ale, wine, and malt gal- 
 » Ions or buſhels, Sc. and the ſquare roots of thoſe divi- 


See 


EEC TO REST a". ans 


ö r f d ap OE, MD ea IG. 4 


2150-42 54 | «4 
227. 1,7854 „003400 meters for LMaſh tun gall. | 


D 4 | EIT a 


Of finding Factors, &c. 55 


See the Work. i 
Divi. Div. Quot". S. Re. 


7854] 282.9000 359.05 f 18.95 Ale gallons. 

7854 231.0000 | 294-12 | 17.15 1 Wine gallons, 
„7854 > 268.80004 342.244 18.5 Malt gallons. 
7854 | 2150-4200 | 2738. | 52.22 | Malt buſhels. 

 47854J 227.0000 L289. Li; J Maſh tun gallons. 


Ihe quotients are the diviſors, and the ſquare roots 
the gage points. In like manner may any other di- 
viſor or gage point be found, when the ſolid capacity 
of the integer is given, whether it be a gallon, a bu- 
ſhel, a pound weight, or a foot, Sc. And in this 
manner were all the diviſors and gage points in the 
jj Ge Cn 


„ — 


ART. Il, 


20 find actors for circles," 


231. | ,7854 | ,003399 | factors for | Wine gallons. 
268.8 5, 7854 ,002922 the ſquare{ Malt gallons. 


„78 „000365 | of the dia- Malt buſhels. 


on T Ale gallons. 


SINCE the ſame may be performed by Multiplica- 4 
I tion as by Diviſion, and there may be factors found 
which will anſwer the ſame end as the diviſors before 
found; therefore, to find the ſame, divide ,7854 by 
the ſolid capacities of each gallon and buſhel, &c. and 
the quotients will be proper multipliers for the ſquare 
of the diameter of any circle to reduce the area of that 
circle into ale, wine, malt gallons, or buſhels, & c. 
dee-the work, EE 
Div. Div., Oo, 
282. ] ,7854 f, 02785] Com 


56 1 Of finding Factors, &c. 


See the following examples. 


In like manner were the other factors for circles 


found, which are inſerted in the following table. 


I R : Im. 
To find fa ors for ſmares. 


Tus is Jones by dividing of unity by the ſolid ca- 


pacity of each gallon, buſhel, foot, e &c, 


282. | 1,000000 [2003546] — . Klegalions. 
231. | 1,000000 | ,004329 | Common | Wine gall, 
208.8 1,0000004 ,003720 Factors for Malt gall, 

_ 2150.42 | 1,0G0000 L ſquares, | Malt buſh, 
227. J 1,000000 L,o04gos} — Maſh tun g. 


And in like manner were all the other factors for 
Þ | ſquares found, which are inſerted in the ere 
IH NOOR. - „ 


16 


ART. Iv. 
Db fud gage prints for Fare 


3 HOSE gage points are no ther "than: the 1 


roots ot the ſolid capacities of each gallon, buſhel, 


ec. therefore extract the ſquare root from the number 
of inches to a gallon or buſhel, Oc. and it is done. As 
1 for example: f 


ne (u. 395 * Cale 9 | 
38.231. [15.10 5s | Wine gallons, 
£24 268. 8% 85 16. 39 <=: 34 Malt gallons. 

> 22 |. 2150.42 fl 880% 5 85 Malt buſhels. 5 
. 505 1 CMaſh tun e ; 


3 


V. 


ART. 


A Table of Factors. 


. 


td. A. 


= i 


* 915 


g · P 701290 0/— TT — 30 — | 
| zE'Þ tis 611 soo | ggeSoftziiiof—  grfs. angqa zo punod v 
69˙8 | Sr*E [bþb-£1 Jgg:or jSobbLioJbghbotf  — Jeg wny zo punod y 
91.4 | SE-g | E915 S. ot [16þ6106 Er9hzof|— - yoaey Kap-30 punod y 
999 | 6˙8 [eE'bþ | gbÞE {$99zrofÞ[ gf 20 — youry T8 36 pant vl. 
28˙9 98 8568 [iS {Io1SroffÞþgirfofſ— au Wollen go punod v 
Les | Sos [bS:27E ess: jIELOEOFEZLGEO dea 1303 , Jo punod v 
24.8 | go'5 978 79S: ootoſeseg ee“ duoy used go punod v 
46˙S [r- 5988 [og ſosog rod S d vo] 100 go punod v 
gg'S [12.8 sos -bS [biele 686g 0 gd ploo deo] paey Jo punod v 
40 | 1ST | *bgz „er gftoofSobboof— — uojſes tin ye ]N 
8.81 | GE*gIT bete 8897 frre oοοε˙⁰ ος — uod Ne 
28.28 l · o oog b · o 12 οοον g οοẽ, J[ynq 1105 10 r 
8111 [61-81 fror [182 6689 800628 —— — uolles gur M 
S6*gr 64.91 So- 688 | g· [Sglroofgbffoofſ— = uoſſes o 
| I6+9Þ ei go grlrſts o o — — — _ 3003 pijoj v 
ÞS*E1 | 521. een! * þ$ÞScof[trÞ6goo— — | 1003 [eroyaadny v 
871 ˙1 _ 7742 _ I[gb£Sg,] 1|— Kun go gaze 9 qo 
SDL saxenb;]| SIL s2xenbs|'SafſPary] $21enbs} | N 
| oz slutod Iv | 20x eee | 403 $402 | 


"$2121 pue ar 40] 


_— 


©zugd Arg pur — N 


TT. a. 


r 


y of 


# 


nd 


lar figure may be fou 


any ſquare or circu 


14 
© SSIS, 
2 8-08, 

+ 
x2 0. 
— 8 
= 

5 - 
1 
GE 
£E = 
=Y 

0 8 

; Cy c 
1 
1 co 
— 
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— 


* 
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4 + 23 
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D 


ot nnding the Areas of Superficies. | 


= the denominations therein mentioned by the following 
general rules: | | 


9 For a ſquare, or an oblong figure. 
Multiply the two ſides of any ſquare or oblong fi- 


- gure together, and their product multiply or divide 


3 8 by its proper factor or diviſor for ſquares in the above 


— 


+ 7 = > o 


v what is the arca in ale © gallons | 1 


. — 3 ITY —— 6 _ we 
- 8 n >= 5 3 1 4 * — - 
— —_ —— — As « — 
5 y x N : * 
, 1 . K „ N. , — 6 6-4 
r ag rn ger iy, n went nt wi, A IR. : 5 ye OR * N 
"7 * a Ib * <0 — * _ 5 a 4 o . EY 26. x . 1 1 * 
5 - " 88 0 4 e N * - 8 — a ”'> * 2 a. fs. 
p * 4 * — P J ” * - 7 ? ” 4 
2 9 * _ 2 * 4 r * 4 J w_ WES > a & _ a » 4 
P 1 8 pe " * . = — . | A | 
228 = 2 * . - , 1. 2 K 1 8 — . . 


i table; then the laſt product or quotient will be the 
area of the 8 denomination as the factor, Oc. made 
uſe . e 


3 For dirculas figures, Th 
Multiply o or divide the ſquare of the diameter of 


any circle, or the rectangle of the tranſverſe and con- 

jugate diameters of the ellipſis, by its proper factor or 

: diviſor in the above table, and the product or quotient 

will be the area of the ſame denomination as the fac- 
* tor, Sc. made uſe of. LE 


CHAP. vn. 


07 finding the areas of ſuper . 
£ A R T. * . 


5 2. fin the area 2 of 6 a a frnare, like the fare 


 Enextde TO 


Rule by pen. 


TULTIPLY | pos "of the liche of the 0 uare e by 
itſelf, and that product multiply or fo by the 


factor, Sc. for ſquares in page 57, and the product or 


quotient will be equal to the area of the ſame kind : as 


5 Bo a factor or diviſor . ule of. 


EXAMP L E. 55 
5 I ot the fide of the ſquare A B C D equal 49; inches, 


* * 


— 


1 
8 


Of finding the Areas of Superficies. 
JC 
| " EI Ne 


1 . 
| area=5.67 A. Gs | 


1 5 E 


at. 
O 


OPERATION. | 
By Diviſion. N Buy Multiplication. | 


A = ao Square Factor = ,003546 = 
e 10% Square of A B 1 


8 1600 


r 


CE — N : 


- "a8a)eGoa(s.67 . AE; Saa3ben:- i 


" "20s 35 


= ep 
= 1692 F | 7 . — 


"> e 
1974 


| Rem. - Job Us 


J have wrought this * ple both by the diviſor and 


factor for ſquare ale gallons, and the area comes out 
the ſame, viz. 5.67 ale gallons both ways. But in 
my future operations I ſhall only make uſe of the divi= _ | 
| ſor, becauſe by that the area is found with the fewelt _ 
figures in moſt caſes. In lik@nanner may the area f. 
the ſquare be found, in any of the other denominations — 
mentioned in the table, by making uſe of the reſpective 


factors, Oc. for if, inſtead of 282, I had divided by 


231, 2150.42, the Mea would have been found in wine 


„ . 


— |: ; . 


60 Of finding the Areas of Superficies. 


gallons, or malt buſhels, and fo of any of the reſt; 
which is ſo plain, that I ſhall confine myſelf in all my 
operations to one of the denominations, which, if un- 
Jerſtood, any of the others may be performed in the 
ſame manner. 
5 To find the ſinks by the rule. 


3 The proportion is, 
0 A. on 8. on A. on B, 


a 0 40 5.67 = before found, 


. 5 Divifor, Side. side. : | Area, 
__ Or thus, 5 | 
Set unity on e to the ſquare gage point on , and 


5 weg: w_ Hee of a ſquare on D is the arca on e. 


e eee 


on p. e, 5 De on . 
As 16.70 OD 5.67, as before.” 


* Sq. Gage pt. Unity. Side of 84 Aten 
I he rule being thus ſet, it is a table: for againſt any 
3 1 de of a Mans 1 85 D is the area upon. S. 


ꝗꝶꝰ2 


a A R T. N, 
25 e the Ares th the Parallelogram 4 A B c D. 
Nule by pen. 


TULT IPLY the longeſt by the ſhorteſt t gde, PTY 
5 that product multiply or divide by the factors or 
Ailvifors in page | and the ae or quotient wall 
|; DE he's area n . 


FAKALLELOORAN. 


| 1 Area 7 | 5.32 POE 8 Gy - 


EX AM- 


„** — — — 


5 
# 


Of * the Areas of ſuperficies. 7 a 
EXAMPLE. 


| Let the longeſt ſide of the 8 = 50 inches 
= A B, the ſhorteſt fide = 30 INCHES 3 B o, What 1s 
the a area of 1 it in ale gallons ? ? : 


OPERATION. 


| Longeſt fide ap = 50 * 
Shorteſt tide 1 38 


— — ; 


Squ diviſor = 5 287) 3 5. 32² fere the area in ale gall : 


; W 
1 946 
1 540 


24 . much. 


The area above Cound is not quite 8 32; but it is 
nearer to 5.32. than to $5.31, and becauſe in the prac- 
tice of gaging we uſe but two decimal places of figures, | 
therefore we take the En to the ſecond Place, vn : 


ther it be more or leſs. _ 
FE The proportion by the rule. 
on A. on ˙· A ² M 


As 282: 50 . 32 che fame as before, 
| 5 Diviſor. Lon. $i. oh. Si. Area. 


"ART. lt. 


To find the area af a rhombus whoſe þ frdes are equal and pa- 


rallel, and two of its oppoſite angles are acute, and the 
other rb are . See the figure Following. 


*RULE.. 


VVT the Se or ſhorteſt diſ- 


tance between the two oppoſite ſides b = one. of 
* ſides, and that product ale or 18 


oy the 


OTIS, 


e ot finding the Areas of Super ficies. 


| factors, ec. for ſquares i in page 57, and the product « or 
quotient will be the area required. 


EXAMPLE. 
Let the ſide of the rhombus A B C D 40 inches AB 
= c and the perpendicular BO n 37 en ONE] is 
its area in nale gallons : Sa 


RHOMBUS. 


5 OPERATION, 1 1 
- Perpendicular — ——Bo=3J7 i 3 
| Side ———— "AB 40 5 . P 
8 3 1 
| Square div. for ale gal =282)1480f 5. = Area. 
| es DN: : | Q 
1 5 3 
WY . 
3 
1 


nl 0 Too much. 


The proportion by the rule. 
on-4. don B. on A. ons. 
n 40 3 3,5 as before. 

| 84 diviſor. Side. * Area. | 


ART; 


Ot or Mics « the Areas of Superficies, 6 3 


or | A RT. 1 0 
To find the area of a rhomboides, whoſe two longeſt * des 
are equal and parallel, and the two ſhorteſt fides are alſo 


'B equal and parallel, two of its oppoſite angles are obtuſe, 
is and the other two acute. See the following Sure 
To e eee 
N 80 ee ee 
ae eee, 
E. x AMP L E. 


Dur the laſt figure repreſent the chombeides. wa 7 
4 longeſt ſides A B and D c = 60 inches, perpendicu- 
lar B O = 37 inches; to find the area in ale gallons. 
| Operation by pen. 
3 — — 30 = 37 

Longeſt fide — AB = Dc = 60 


— 


Square ale divifor— = -— 87 Ale area. 55 


1974 


8 "ai | 
2256 
2040 
. | | dad E 

„ 3 66 

The proportion by the rule. 
00 Ad -: on B,- don . on. 55 
As 282: 60 :: 37 : 7.87 = as before. 
Sg . div. Long. 6 ide. Perp. Area, 


ART, | 


64 Of dias the Areas of Supertces, 


3 * R T. v. | 
25 fat the area of a plain triangle. Hal 
DEFINITION. \ = 


: A Triangle conſiſts of three ſides and three angles: 
__ of which there are two forts, the one a rectangled 
triangle, and the other an oblique angled triangle; but 

as one general rule will ſerve for both ſorts, 1 ſhall 

only give an example of an oblique angled triangle, 
which muſt be divided into two e triangles, in 

g order to find the 2 area a thereof. 


as 


RULE. 


EE: From the e angle let fall a perpendicular on 

5 | the longeſt ſide, and multiply half that perpendicular 
by the longelſt ſide, or half the longeſt fide by the whole 

perpendicular, and that product multiply or divide by 

the factors Sc. in page 57, and the 1 or quo- 

| tient will be the area ane. 


EXAMPLE. / 


Let the longeſt ſide or baſe of the wake aBc= MS 
60 inches = A o, and the perpendicular 5 0 = 23: 5 | 
i aa ; to find its area in ale ſons 


TRIANGLE. 


Square ale diviſor = =282)705,0(2: 52 - Area in 8 2 


diagonal, and that product multiply or divide by the . | 


Of finding the Areas of Superficies. 65 
OPERATION. 


perpendicular — 3 O 23.5 
Half baſe— Ac 30 


— — 


3 


a — — 


1410 . \ Bo 
1410 ks . 8 PN 


. 


1 » e 
0 « 2 * — — IN TY : a 8 5 F 
\Y 9 - * 
— 232323 ates 4 > > 
* 7 5 N 2 z 2 
Aare — — = ** E * 
5 _— e . - AN 
— ——— Dee a U me” one FIM 2 = 
r n * — . 3 Y EET » 
< lf] a5, = ©. HS . 5 nf 


-0 


3 The proportion by the rule. 8 
on A. on B. .n AS "On 5 
As 282 30 : 23.5 2.5 ag . 
. . Wile | E Ares. 1 


3 2— 


ART. vi 
E 0 find the area of a trapexiumt. 1 
DEFINITION. 1 1 


„ Trapeziam is compoſed of four ſides md four an- 
gles; both the ſides and the angles are : deen. 5 
dee the following figure. THY: 


RULE. 


Divide the trapezium into two triangles 5 a right 
line drawn from one angle to its oppoſite angle, Ne 2 
is called a diagonal, and divides the trapezium into-two 
triangles, then let fall a perpendicular from ea i of | 
the other apgles upon that Mense, which 1 is al 
mon baſe e triangles. | 
25 10 10 5 half the diagonal by the ar, Bp 
or half t 5 of the perpendiculars iy the whole 


— * 


factors, Sc. in page 57, and the radner or e 
will be the area — 55 


586 Of finding | the Areas of Superficies. 
EXAMPLE. 


"kat the figure A B C D repreſent the trapezium, whoſ: 
diagonal A c = 60 inches, the nne B O = 15 
inches, and the perpendicular Þ a = 27 inches : to find 
the a area in * e e 1 


TRAPEZIUM. 


OPER ATION, 


. *Perpendicular 5 8 "os - 15 6 Rs 
. Perpendicular — FF RE 


— 


ue 42 
4 Diagonal 4 e = 30 
- Square ale diviſor = = 282) 1260 (4. 47 = : Area in ale gall 
£0 100 


n 
4 Too mach,” N 
" The 


Of finding the Areas of Superticies, wy 


The proportion by the rule. 
on A, on B. on A. on B. 
15 As 282: 42 :: 30 : 4-47 K as s before. 
nd 8q. div. Perpen. J Dag „ Rei. 


lose 


Note here, that the areas of the five laſt figures may 


be found by the lines c and p on the rule, the ſame as 
if they were ſquares, if there be firſt a mean geometri- 
cal proportional found between the perpendiculars and 


their baſes; but the method of finding this mean pro- 


mr ſhall be the buſineſs of 80 next N 


_ — — 


ART. vll. 


To find a a mean 4 geometrical proportional between 2 o given 1 


numbers. 5 
RUL . 


which will be the mean required. 


EXAMPLE. 


5 between them. 


OPERATION. 


72 
50 
nY — 
E 36oo(60 = = - Mean required. 
a 


| 000 | 
A By the ls ; 5 
Set one of the given numbers upon c to the * 


number upon D, then againſt the other given number | 


upon C is the under * upon D. 


MULTIPLY the. two given numbers together, | 
and extract the ſquare root from their product, 


Let the given numbers be 72 and | 50; to o find a mean . 


68 Of finding the Areas of Superficies. 


ene. on d. on c. on 5. 

ASSO. 350 42-5: 60. the. ſame as before 
Given Given Given Mean. 

numb. numb. numb. 


Another cls by the rule. 
Find a mean between 42 and 30. EY 


0 PER A T: I O N. 
one. en v. on c. on p. | 1 
As 42 4 1 2645.= ean a required 
Given Given _ Given. Nea. = 
numb. numb. | numb. 


This mean laſt fund i is a mean n proportional between 
"the ſum of the perpendiculars and half of the diagonal 
of the trapezium, by which the area of that figure may 


be found by the lines c and D, according to the follow- 
ing proportion: = 


on p. Wy. Iz on c. 


As 16. 70 $610” 47 = 15 Area found by 
q. Gage Unity, Mean. Area. the lines 4 
e eee, and 8B. 


And in like manner may the area of the parallelo- 
gram, rhombus, rhomboides, and triangle be found. 


* 


2 4 - — 
* c 


ART. VIII. 
25 ; find the area of any regular FRO, 


DEFINITION, 


23 figures that have more than four Gas; and 
thofe ſides equal, and ſo ſituated that a circle will 
paſs through all its angles, are called regular Laar Scher 


and are named n to the number of ſides they 6d 
| conſiſt of, VIZ, if 1 it has 


ve > tides i it is called a Pentagon, the 


ug in 


Of kinn the Areas of Superficies. 69 


if fix ſides a hexagon, if foven ſides a heptagon, Ec. as 
re, may be ſeen * the following table of polygons. 


RULE. 


From the center of the 8 let fall a perpendi- | 
cular upon one of its ſides, which will be the perpen- 
dicular of a triangle, and the fide will be the baſe ; then 
find the area of that triangle as was ſhewn in Art. V. of 

4 this chapter; and becauſe there are as many triangles 
eas there are ſides in the polygon, multiply the area of 
the triangle by the number of ſides, and the Pom 
will be the area or the polygon required. 


M mp PENTAGON, 


aw weweo,,. ; 
„ R g » * © 
=acoecaowe* 


PET ths 
4 „ 


„renne 


will EXAMPLE. | i 
ons, 3 
hey in the figure annexed reprſent a pecntagon, ES. F 
on] Ades AB=BC=CD=DE=E A = o inches; and 


the per di ] 
if P pendicu ar [4] * — inches at 
in ale gatlons; 34. 4 7 what is its area 


** a 


70 of finding the Ates of Superſcies. 
OP ER AT I 0 N. | 
Perpendicular. 0 4 = 34,4 M 
Ao one of the ſides = 25 _ Go 
e Lt gd are 
| Sg. ale div. = 282) ges 3.406 = = Area of th: F. 
j 34h. 5 trian. EOD. Wal 
| «1400 1 Tal = = Area of ti 
| 1128 pPentagon in ale Whide 
= 5 1 5 — _ gallons, 
=”. Cr 2720 
bi Le ae | Squs 
5 1820 
Remains Jas 


But the areas of any of the regular polygons men- 
tioned in the following table may be found without | 
knowing the perpendiculars, as will be ſhewn hereatter, W 

The table being made from a trigonometrical calcu- 


lation, I have omitted to ſhew the method of its Ir 
_ » conſtruction ; for it would be of*no uſe to a perſon Igula 
who does not underſtand the rules of Plane Trigono- Hof tt 


metry, and ſuch as do may eaſily find it out. 


= N A Table of Nabe Polygons. | 
= - og TIL "Area: | . | Area” ] Area. 
sides.“ F91Y89"S. | Sg. Inches, | Ale Gs. Wine Gs.| Malt Bs. | 
5 Pentagon | 1-72 006101 | ,007448 | ,00078. 
| 6 [Hexagon | 2.598 5009213 ,011247 | ,001208 
7 Heptagon 3-634 | ,012386 [5015731 [5001689 
8 [Octagon 4.828 [0171225020902 ,002245 | 
9 Nonagon 6.182 021921026761 028751 
10 [Decagon 7.60 „272845033308 | 003 579 
J 1x Undecagon | 9.366 | „33211 40543504355 
12 Duodecagon 11.196 503963 (048468005205 
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The uſe of the preceding table. 
Multiply the ſquare of the fide of any regular poly- 
gon mentioned in the table by the common factor be- 
longing to that polygon, and the product will be the 
area in inches, ale gallons, wine gallons, or malt bu- 


ſhels, reſpectively. | f 


fe For example, Let the fide of a pentagon be 50 inches, 
b. what is its area in ale gallons? 1 | 0 
ů„»jð .. 8 
le Nside of the penta gon = 50 | 

. 50 


Square of the ufhe,,, 
The tabular number for ale gallons = , 006 10 


Square of the fide —— - , = 28500 
30505 /ß 
1 
1 2 HE 
ut 


5 The area in ale gallons = 15. 252 50 
I Which is nearly the ſame as that found by letting 
4- all the perpendicular.” nn 88 

In like manner may the area of any of the other re- 
gular polygons mentioned in the table be found in any 
of the denominations there mentioned; and if the area 
were required in any other denomination not there ſpe- 
cited, it is only dividing the area of that polygon 


whoſe fide is an inch, by the ſquare inches eontained 


in a foot, pound, or gallon, &c. and you will have a 
common factor for that denomination.” 
All other right-lined figures, conſiſting of more than 
four unequal ſides, are called irregular polygons, and 


muſt be reduced into triangles by diagonal lines in the _ 
ſame manner as Was done in the trapezium, Art. 6. of 


this chapter; then by the foregoing rules find the area 
of each triangle or trapezium which it is divided into, 
and the ſum of the areas of the ſeveral parts will be 
qual to the area of the whole figure. = 


he 


. a. 


„„ CWwl 
ART. IX. 5 
75 find the area of a circle 
5 RULE. 


GOVARE the diameter of the circle, and that 
O ſquare multiply or divide by the factors, &'c. in 


page 57 for circles, and the pace or quotients, will 


wo the area required. 


CIRCLE. 


Ra). 
Aura c Ale c. 


| E * A MP L E. 
Let the diameter A p of the above circle = 45 
inches, what | is the area of it in ale gallons? 


OPERATION. 
Diameter AD=45 1 
Diameter 4 D = 45 


225 
| 3 oh 
Cire.divifor= 359. .05)2025.00(5, 64. fere = Area in 
| 1795-25 85 ale gall, 
Fr 
275430 
143200 
143020 _ 
| 420 


The 


oaral R F 


fac 
qu 
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The proportion by the rule. | 
on b. on e. on p. on o. 
As 18,9 1 45 364 = as above. 
Cir. Gage Unity. Diameter. Area, 


point. 


The rule being thus ſet, it is like a table ; ; for againſt 
any diameter on p is the area in ale gallons on co. S 
if unity on e was ſet to any of the other circular gage - 
points on p, then againſt any diameter on D you will 
find the area on c, of the ſame r as the gage | 
point that unity was ſet to. 


ART. * 
To find the area gf an. ellipſis or oval. 


DEFINITION. 


AN ellipfis | is included in a curve line that is no part 
of a circle, but is generated by the ſection of a 
43 cone, cut obliquely through its axis, and is longer one 
way than the other. _ 
The longeſt diameter A B is called the ment dia- 
meter, and the ſhorteſt diameter c h is called the conju- 
gate diameter; and it is a geometrical mean propor- 
tional between two circles whoſe diameters are equal to 
the tranſverſe and e diameters of the ins 


in 


R U L E. 
gall. 


Maltiply the e and conjugate diameters 
3 and that product multiply or divide by the 
factors, Sc. in page 57 for circles; then that product or 
quotient will be che area of the ellipſis W e 


The . 2 E El 


5 of funding the Areas of Superfiies, | 
2 L L 178 1 8. 


C 


EI Hie. 


10A, 


EXAMPLE. 


Tat the 5 diameter A B of the Ab6ve ellipfis 
= 72 inches, and the conjugate diameter © p = $9 
inches, what is the area obit in ale gallons? 


OPERATION. / 


T fverſe diam. AB = 72 
| Comngate- diam. c D * 4 $9. 


359,05) 3600. .00{ 10.03 tere — Area i in 
5 IIS.” ale HON. 


N * LE. 95000 
3 


14713 IS much, 
The proportion by the rule. 
on A. n B. on A. on B. 
= Bp 3d oz 
Cr. div. Tria Cong. diam. Area. 
Or thus, | 


Find a mean between the tranſverſe and conjugate. 


. which, in this caſe, is = 60; then the pro- 
8 will be the lame as that for a circle, 


4 


duc 


tc 
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on p. on c. on p. on e. 
As 1895 - 600 3: 10:89. a8 before. 
Cir. Gage Unity. Mean, Area. 1 


K 


nee Ace A of kee id 5 
CHAP. VIII. | 
07 fding the contents of ſolids. 


A ſuperficies are comprehended under length and 
hreadth, ſo ſolids are conprehended under length, 
breadth, and depth; and though it be improper, in a 
geometrical ſenſe, to aſcribe thickneſs to a ſuperficies, 
yet gagers always conſider them as one inch deep, and 
accordingly compute the ſuperficial content or area in 
ale gallons, &c. in ſolid meaſure. _ > 
Now by having the area or content given at one inch 
deep. it will be an eaſy matter to find the content of any 
ſolid body at any depth, provided the baſes of that body 
are equal, and ſtraight lines may be every where applied 
Tom one baſe to the other; for if the area or content at 
one inch deep be multiptied by the whole depth, the eos =o 
auct will be the ſolid content of the body. 
From hence it will be very eaſy to find the ſolidity of 5 


:ny body that hath any of the figures in the laſt chapter 


zor its baſes, which figures 1 ſhall here make uſe of for 
the baſes, ſuppoſing them to have Apen as well as 
lc age and breadth. 


—— 


7 ART. 8 
To find the content of a folid whoſe baſes a are bes Fares 


er parallelograms, both equal and parallel to each other, 


and of equal ene through every part of the . 


RM 


Motette the length of the baſe by the breadth, 
and that product by the depth, and this laſt pro- 
duct multiply 8 or Arvids * factors, &c. for * 5 


E | in 


16 
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in page e 57, nd the Pendo or quot ent will by the con- 
tent e of the ſame King as the factor, &c. made 


I uſe of. 


e 
Find the area of the baſe by Art, t, and 2, of the laſt 


* 3. e and multiply that area by the N and the 


*, 
* : i es > 
e ax 
— 0 — b 
% 
* 3 


— 


aff 4 ". Fay _ — * 5 - 
er * 4 88 7 { 2 2 
0 - — Abe ——— 9 — — , 
1 e 4 . 9 — f 
* 1 
. 63 | * 1 9— Ta SME "G2 : Y 
* > tas _ 8 ” 1 PR = 
a . 
1 WY * — 2 * ward * 0 * 5 ö I pt — A) 
*. »N _— — : I ; 
6 OO TIES SS . K 
© 3 £ 
2 0 


— — — . 
2 & 


product will be the content. 

Example I. for a ſquare baſe. 
15 Let che figure | in Art. 1. of the Laſt chapter repreſent 
the baſe of the ſolid whoſe fide is = 4o inches, and. ſup- 

pole its depth = 10 inches, 0 hat will its content be i in 
ale gallons? . 7 


5 OPERATION, 
a „ - 3 
1 1 


E Square of the ſide = . 1600 
Foe Depth | © — 40 oy 


| Square divifor = = 2.82 12 8 0 56. 7 = : Content in ale gal- 
8 1410 Tz 855 | 8 Jons. 


Remains . Ft 
"The. area of the baſe of this ſolid was found in 
. 1. of the laſt chapter to be = = 5.67, which multi- 
_ plied by 10, the depth, = 56.7 = the content in ale on 
lons, OB: lame as above found. _ 


The begre by the 5 . 

b one. ont; one. 

„As 16-79 10: 40 0 before. 

8 Gage Depth. Side of Content. 
point. . ſquare. 5 


a 


5 . 
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Example II. for an oblong baſe. 

Let the figure in Art. 2. of the laſt chapter repre- 
ſent the baſe of the oblong ſolid, whoſe longeſt fide 
AB = Fo inches, ſhorteſt tide A D = 3o inches, and 
ſuppoſe the. e = 10 inches, what is its content in 


Ne IO: 
OPERATION, 


ls Side AD ——— =: 30 5 
8 5 5 3 1500 
Depth i 
Square diviſor = 262) pare $3-2 + : = Content in ale 
i wy e 55 gallons. 
il- 5 f . 540 


7 
* * 
A 7 
5 
z 
0 
1 
1 
8 
1 
: 
4 1 * 
* 
* b 
»4 
; 
" 5 
o fo 
* 
11 
* 
* 
i 
. 4 
7 
* 
1 
17 [4 
_ 
t N. 
= 
= 
ET, 
N ' 1 
= 
Ve 
& 
be 
0 , 
by 
OY 
* 
5 
9 
8 0 
992 . 
Ar. . 
. 
13 
e 
7 3 
4 ' * 
1 
& 
, 'y 
— 
! 
, 1 * 
48 
. = 
*s 17 
1 
. 4" 
1 * 
: "= 
; 5 
4Þ 
4 
* 
i 
= 
3 > 
4 l 
10 
f 
2 7 # 
x; 
{| 
iT 
. 1 
$f 
8 


ns. 15 — 


24 Too ok = 

T he area of the baſe was fond in Art. 2. of the laſt 
chapter to be = 5,32, which multiplied by 10 = 53-2, 
the content in ale gallons, the ſame as that before 
found. 

The 1 by the rule is the fine as that ties 
ſquare baſe, when there is firſt a mean proportional 


in Found between the longeſt and ſhorteſt ſides of the baſe; 5 
Iti-Jas for pn 


i 2 * a, — * 
1 . ———5 
E 


al 1 For the mean n proportional. 
? on e. on 8 e: . 
As 50 : 50 30 1 38. 73 = = Mean ; fought, 


L. fide. bis ide. 8. ſide. Mean. 
5 2. For the content. . 3 
An 155 D. once, on 5. ON: e. 1 
V» 83.8 as by pen. 
$.Gage bt. Depth. 1 | Content, 


E. 3 : | | Or. 


nple 


8 N ; 
: © om , , : | 
win 2 g : 2 A 
* n EE" 2 . n 1 ; e 5 Wy" 
- P P * * — . 4 N - — . 5 - —_— 
— — ů wmv. ee EE I eee ant ee ö 
. 
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0 the content may be found by the lines A and s, 
by firſt finding the area of the baſe, as in Art.2, of the 
laſt chapter, and then multiplying that area by the depth; 
which product will be the content. 3 his is ſo plain, 
rhat it requires no examples. 


In like manner may the content of any right-lined | 


© ſolid be found, (whether it has a triapgle, a rhombus, or 
rhomboides; or if it has anyof tlie polygons, either re- 
gular or irregular, for its baſes) if by the foregoing rules 
you find al area . its > and OY that area by 
T Its NO e 


* 


. : A R T. 11 
1 75 fu te content of a falid that has two — . + fo 


its baſes, commonly called a cylinder, or if it has two 
equal ellipfis for its baſes called a rylindroid, by having 
the depth and diameters given. It is ſuppoſed that the 

| baſes are parallel, and that the bodies « are * an | equal 
diameter throughout the whole _ 


Ge -RV.LE:: BED 
= B A and 10. of the laſt chapter find the areas of 


— 


5 btn will be the content of the ſolid required. 
Example I. for the cylinder. 
Let 8 figure in page 72 repreſent the baſes of the 


1 e yh P whoſe diameter is = 45 inches = A. B, and 


ſuppoſe the depth = 12 inches ; ; to find the content in 


ale e 
; OPERATION. 2 
a The area of the baſe, is found REF A Art. 95 _ 


„ Shap. vu. FFF = 5-04 
. Der — — 8 —— — 2 
pe: 1128 

504 


Content! in ale gallons - = 67. 68 
The 


the vaſes, which areas multiply by the depth, and the 


| a — 
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The Praportion by the rule. 


. 


on D. on 25 eee Co 

4418.95 1 2-45. 6768828 before. 
; | ny Gage Fw Depth. | bim. Content. 
Example II. for a cylindroid. 
i Let Tthe figure iff page 74 repreſent the baſes of the 
I eylindroid, whoſe tranſverſe diameter Ac = 5% inches, 
T and ſuppoſe the depth to be = = 12 inen How many 
n gallons will it contain? = 
, „ OPERATION. 

The: area \ of the baſe as found in Art. — 5 
= „ ee 3 0 

Vs — = 26 
„ „%% os . „„ -2000- 


35 T he content in ale Sale = ="120, 2 . 
The proportion by the rule is the ſame as for a cylin- 
der, when firſt there is a mean proportional found be- 
en the tranſverſe and conjugate diameters. TD 


1 „„ the mean proportional. 

NO. 0.0. ͤ : 
As 72.193 4 50 : 60= the mean diam. 

Tr. diam: Tr. diam, Covi, dia, Mean. | 


4 


5 33 * For the content. 

0 FFF ene, ene, 

: As 18. 05 12 2: 60 : 120. 5 = as before. 
Circ. gage Depth. Mean. Content. 


oint. 
"Or the content may be found by the lines A and B at 
64 two operations, 98. Arſt find the area, and then multi- 
ply that area into the depth, and the product will be the 
12 content, As tor example : | - | 


| I, For thei: area, -- 
By. WS.» ae: LR} A, 
As 359. 12 3 ids ben 
Ci. Div. Tr. Diam. C. diam. Area. 3 
. E. 4 4 For *..- 
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n d. on on „ S 


Z 1-147: 420.26: = Content before 
Unity. Area, Depth. Content. found. 


In like manner may the content be found in any other 


- denomination, by making uſe of the relpt 2 2 8888 


Kc. for that denomination. 
But the area or content of any ate or circular fi- 


gure may he found at once ſetting the rule for each, in all 
the different denominations, by taking out the {ſlide on 


which the line e is, and putting it in again the reverſe 


or backward way, and counting the numbers in that or- 


der; for then if unity on e be ſet to the ſide of a ſquare, 


or diameter, or mean ſide of a parallelogram, or mean 
diameter of an ellipſis, againſt any gage point on D is the 
area on c. Or if the depth on c be ſet to the fide of a 
ſquare, or diameter, &c. on p, then againſt any gage 

! point onD is the content on . As for example, let the 
- fide of a ſquare or, diameter =30 inches, ſet at & on 
| b Ez 12 30 on * 


| Areas. | : A 


$8 2 . 387 1- 
<A. 1 RA | 
8 Ale gs. 4-0-1 n 
* 8 — 8 " 
3 4 Wine S8. 184 HE . 3.06 8 
898. Malt . 8 80 8. 0.33 = 
0) 1.0 | 5 
S 8 & 3 


| Contents. Contents. 
„ 1 8 1 8 7 EPI | }. 
255 | 7; |: © 
= VVV 
2. 25 25-44 128 
© = 2 8 
2 5 431.20 3 4 
U 8 9 Z SD . 
— S 
2 3 0 


= Suppoſe the depth. = 8 inches, then ſet 8 on c to 
23 0 | 
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ART. BL: 
o find the content of a pyramid or ae 
DEFIN 1 O N. 


Tz Pyramid i is a ſolid whoſe baſe is a polygon, and its 


ſides are triangles, whoſe tops 125 meet in a a 


called its vertex. 
A cone. hath a circular baſe, and tapereth away to a 


point called its vertex, in ſuch a manner that all lines 
along the flant ſurtace are ſtraight lines; the pyramid and 
cone being ſo nearly related to each other, that one ge- 


neral rule may ſuffice for finding the ſolid contents of 
both, for either of them are equal to one third part of a 


ſolid of the ſame On and of the lame a area at the 


baſe. 
"RULE. 


Find the area of he baſe by the 3 rules, hs. i 
ther it be a circle, ſquare, or any of the regular poly- 
gons; which area multiply by one third part of its 
height; or, which is the ſame, multiply the whole height 


by one third of the area of its bales: and the FOE will 
be the content required. 


A SqQuarE PYRAMID. 


* "i 


- 
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""Exarip le 1. For the ſquare Fd. 
Admit the fide of the baſe of the pyramid AoB= 
27 inches = AC = CB =BD = DA, and the altitude 
Oa= 45 e what | is its content in ale gallons? 


"0 P E R A T 1 ON 
| Side of the baſe = c = 27 
5 Side of che baſe : . = 27 : 
6: 0 
= 5+.” | 
dure ale divif, = = 2820720 ; 2.885 = arena. 
VVV 
1050 12925 
410. 005” 
; | 2400 1 38. 775 == con. in 
2256 ale galloas. 
1 1440 
I 10 
Remains 1 Pe 7 ; 4 
To find the ſame by the rite.” 
P R 0 PO R T I 0 N. 4 
on ., on e. on p. one. „ 
> A 7% ii Hh 28.77 as aboye, TT 
5 8. Gage 1 Ali. Side of Content. 
25 Point. : "tude. | Baſe. „ 3 
5 Example II. For the cone. 
| 1 the diameter of the 10 of the cone c o D to 
be 38 inches = c D, and its altitude 45 inches = = oa, : 
what | is its content in ale gallons? . 


ber 
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OPERATION. 
The diameter © D = 38 


The diameter e p = 38 


— — 


30 
114 | 
cue. div. = 350. Mn Loot 4.022 ares. 
143620 = 1 
— 78 20110 
| 7310 | - 4022. 
5 NN bo, 3o = = cont. in 
ib 00. 85+ 


by 9910 Too much. 
To find the ſame by the rule. 
'P R 0 5 O N 1 1 0 N. 


on ., ohe, din on ee. 
n 345 38:-5.06242 nearly as above. 
C. gage 1 Aſti- Diam. Content. Hh, 
point. *ruds, „ | 


6 . — * 4 PX g n 2 
— - —m— 


— —— 


A K ; 58 IV. 


75 12 the content 5 the Sui um n . a pyramid or cone, = 


DEFINITION. 


LL Fruſt am of a pyramid or a cone, is the "WEIR 55 
part . remainder of a pyramid or cone, when 
the 15 ay c:1$ are cut off, as A fg B is a frui- 


tum of. the” Aale ne and c/gD is a fruſtum 
of 


fruſtum, whoſe ſide of the greater baſe 


Wop Eg 
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of the cone: ſee the Spares, in the laſt article. And as 


a pyramid and cone are nearly related to each other, ſo 


are alſo their fruſtums. Therefore one general rule 
wil ſerve for finding the contents of both. 


RU LE. 


To three times the rectangle of the zreateſ and leaſt 7 


fides of the baſes of the pyramid's fruſtum, or the 


greateſt and leaſt diameter of the cone's fruſtum, add 
the ſquare of the difference of the ſides of the pyramid, 
or the difference of diameters of the cone's fruſtum 


| baſes, and this ſum multiply by one third of the height, 
and multiply or divide that product by the factors, &c. 


for ſquares or circles in page 57; then the product or 
. e WII give the content required. 


Example I. For a fruſtum of a ſquare pyramid. . 


| Let the lower part of the pyramid A ih B repreſent the - 


and the fide of the leſſer baſe T =41 3.8 inches, and 


altitude or depth ac=21 inches; . to find its content 
in ale . „ 15 


OPERATION. 
= Side of the leſſer bale Ton 13.8 ©. 27: —- 
Jide of the ee baſe A . 27. 13.8 
= 3 
VV 276 e 
Redun. of . 37 264 
Ff | 3 
T; W. WY — * 8 
imes the re ang. hy 5 5 
_ 3 of the ſides } oy 1117, 8 37432 1 = = {q. of 
54 Se of the diff. of hides * 7 * diff. 
_ 5 of the Altitude a c 2 N 


c = 27 ihches, 


5 Square | 
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Square divil, = 282)9044.28(32.07 = cont. in ale gs, 

584 

504 

. 72026 
3 


Remains — . 54 


| To find the ſame by the Pull. 

By "Ao, vii. Chap. vii. find a mean proportion be- 
tween the ſides of the greater and leſſer baſes; then by 
Art. i. Chap. vii. find the areas of thoſe three ſquares, 


the ſum of which multiplied by F F of the Wks is equal 5 


to the c content t of the fr uſtum. 


OPERATION. 


Set unity on C to 16. 79 on p, then. tak the 
wm m6 
Side of the oreater baſe = 27 are (2.88 
is: of the feſſer baſe” 13. les 
Side of the mean baſe = 29-39 ata 1:32. 
Sum of che areas — 2 
J of the depth ac _ 4 


"Content in ale gallons = 32. 032 


The content found by the rule agrees very well with 
that found by the pen. And as this method will ſerve 


tor either pen or rule, it may be uſed. for the pen inſtead 8 


of the former rule. 


Example II. For the fruſtum of a cone. 
Ta the lower part of the cone g D W the 
fruſtum whoſe diameter at the greater baſe c D-= 38 
inches, and the diameter at the leſſer baſe 7g = 20.2 


| inches, and the altitude or depth 4 c=21 inches ; > % 


find its content in ale gallons, | 


orf. if 
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OPERATION. 


The lefſer diam. Fg = 202 5-5 oD —= 38; 
Greater diam. „ „„ 7 FRY =20:2 
"2016 -- Dif. = 17.8 
_ bob | 67 5 1 5 8 
70, e 
5 87 5 
%%% bon i — — 
the diamete B.of} ant $4. diff. 85000 
5 Square 15 diff. 18 316.84 
Sum „ e 
9. 2 of the depth, = 8 . + DE 
1 Cir, diviſ, = 5 359. 05)18337 4851 07 = Cont: in ale 
15 e e Sallons. 8 
38498 0 
2 
259300 
3 


"Remains: ND 7965 


To and the ſame by the rule. Firſt find a mean 


| proportional between the greater and lefler diameter, and 
| then the work will ſtand thus. | 


OPERATIO N. 

Set unity on c to 18. 93 on * then againſt the 

ens an 0. 

Diam. of the orenter baſs * 38 are ) 4.02 

= of the leſſer baſe = 20. 1 oy 
Mean diameter — = 2 7J areas 


" San of the and” == 7.30 
E 3 


The content in ale gallons | — 


51. 10 


32.14 


— — 


This 


S 


e 


n 


d 


Of finding the Contents of Solids. 87 


This alſo agrees very well with the content before 
found, which method will ſerve for both pen and rule. 

The anſwer would have been the fame if I had not 
found a mean diameter, but inſtead thereof found a 
mean area between the areas of the greater and lefler 
diameters, and added the three areas together as above, 
and multiplied their ſum by 4 of the depth, the product 
would give the content the ſame as that before found. 
This laſt method is univerſal for all fruſtums of pyra- 
mids or cones, let their baſes be of what form they will, 
whether they be parallelograms or ellipſes, provided 
their baſes are parallel, and there be the ſame propor- 
tion between the longeſt and ſhorteft ſides, or diameters 
of the greatelt baſe, as there is between the longeſt and 
ſhorteſt ſides or diameters of the leſſer baſes, and where 
ſtraight lines may be applied from bale to baſe rough : 
out every part. of the Foes 1 5 


> 2 


AR T. „ 


7 fad. the content of a folid whoſe PER bafe are un- 
equal, {the one baſe may be, a [quare, the other a paral- 


lelogram, or the one an ellipſis and the other a circle) the _ 


fades being ſiralight from top to bottom, whether the baſes 
are alike or not alike, pr oporttonal or a7 Ypropurtional, 
_ alike ny or mverted. 


Gener al 1 


TO the length, or tranſverſe diameter of the greater 
baſe, add half the length,' or half the tranſverſe 


diameter of the lefler baſe, and multiply this fum by the 


breadth or conjugate diameter of the greater baſe; the 

product referve. be 
To the length, or tranſverſe diameter of the leſſer 

baſe add half the length, or half the tranſverſe diame- 

ter of the greater baſe, and multiply this ſum by the 

breadth or conjugate diameter of the leſſer baſe, and 

add the product to the former reſerved product, which 
ſum multiply by one third of the depth, and multiply 


or divide the laſt Daaden by the proper factors, &e. in ' 
| Page | 


e 
_y £ * 2 


o =Y -. 1 — 
— — = moe k - \ 
* 5 8 er r — 1 n 
— l 5 = 2 ER RY SRL; — * 2 - . = = 
- — « 2 0 ** . 
= - + - 2 X a 4. — FT 2 4 l * 
. 5 3 — - \ 
— a 0 _ 5 2 * a E Poa _—_— — — 

. 5 — — * WH "> 't 
Fs P ——— —— —U— i . . 2 — - :p 2 * r 0 * 
* « * F * 7 * * — - ind J 4 

: N. b l 0 * 
* . . 0 * 1 

- : : £ 
* 
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page 57, for nete or circles, and the product or quo- 
tient will be the content required, of the ſame kind as 
„the factor, &c. made uſe vf. 


EXAMPLE. 


| Suppoſe a ſolid, whoſe baſes are parallelograms or 


ellipſes, and the longeſt fide or tranſverſe diameter of 
the greater baſe = 7 5 inches, and the ſhorteft ſide or 
_ conjugate diameter = 50 inches; the longeſt ſide or 
_ tranſverſe diameter of the leſſer baſe — 45 inches, and 
the ſhorteſt ſide or conjugate diameter = 35 inches, 
and its depth = * 30 inches; to find the content 1 in ale 
JS 7 | 


1. For the : Square, &c. Baſes. 


of greater baſe |= * greater baſe OT 
2 longeſt ſide of = 2 


5 E: longelt ſide of 
the 22 baſe N 22:5 5 . baſe. $=375 0 
; Breadth. of - oy 3 e of l- 
greater baſe „ 3 leſſer baſe I 25 
2 product — = 4370 "Ine 
2 POO VF — 
1 Sum . ie | $9875 
Fof depth — F . 


Sl. dv. = ace ges 8075 5 3 == - Cont, in ale g go 


| 
8 
5 
8 
. 
N 


Cir 


or 


Of finding the Contents of Solids. 89 
2. For the oval or elli ptical baſes. 


OPERATION. 


Cir, diviſor = 359.05) 77625. 0002 16.2 = Cont. in ale : 


Oo 71810 EE | gallons, 
58150 
395 
- 222450 
215430 


F ++ 70200 = 

Jide : 
EE os | 
The operation is the ſame both for ſquare and oval 
baſes, till you come to make uſe of the factors, &c. in 


57, as appears by the above work; where I find that if | 


the baſes are parallelograms, the content will be 275.3 
ale gallons, but if ellipſes 216.2 ale gallons. — 


r 


K 


e VE; 

5 To find the content of a ſphere or globe. 55 
VFC 
Sphere or globe is two third parts of a cylinder, 
whoſe diameter and height is equal to the diameter 
of the ſphere; therefore if, the cube of the diameter of 
ſphere be multiplicd by two third parts of the circular 

factors, &c, in page 57, or if it be divided by one, and 
an half of the circular diviſors, then the product or quo- _ 
jent will be equal to the content of that ſphere. From 
ience it will be eaſy to find factors and diviſors for the 
ube of the diameter of any ſphere for all the different 
enominations in page 57. As for example. f 


1 


— Ä T ue» ee et) — — s 5 ” 
4 - He F - 
” ; ; .* A 


Chg * r 5 - > o 
— — Py - . r_ wow: * bes > 
- = = y \ = 
l 8 | g l 
J = Un * 
K * n _ s 12 P 
<< agg a> ug cer ag 2 _—_— — ů  _— [ wp a n Ts 2. 
B — ons Bee” : n wee . — : * ; | 3 
: * : —O—_ oy ” „ . r 7 " 
o by . F 4 * 21 9 4 F ; 


1 ͤ . NT 
— 


found for $2 | ſphere in all the different denominations 


- 
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iſt, For factors. 


2 Factors for cylinder. Pactors for a ſphere. 


. 00365 ſ f ,000243 Malt bs. 
1.002785 f is equaly ,0018567 Ale gs. 

(. oo 3399 TC, oo2267 ) Wine gs. 

2. For diviſors the proportion is 

1,5: 2738. | 410% - Div. M. bs. | 
1,5:: 359.05: 538.58 = 1 gs. 90 

. : 441.18 pres W. gs. 

And in this manner may factors and diviſors be 


9 * . © 0 


11 


J 8 
ECube the diameter of the ſphere, and multiply or 
divide that cube by the factors, &c. above found, and 

the product or quotient will be the content of the 


e nc. 


NE Suppoſe the diameter of the ſphere AEBC were 3114 
inches = A B, what will its content be in ale galloiw? 1 


Vide laſt figure. On nn ons 


40 1 was 
f ? * 
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OPERATION 
5 Content. 


AB=34 538. $8)39304- 00(72.9 = a oP 
34 1 377006 


130. . 160340 
102 1 107716 
Sq. of AB = 1156 a 526240 
F 484722 
4624 Rem. — ; 41518 ; 
ee 
cube of A AB= = 39304 
| The proportion by the lines D and x on the rule. 
aon Db. on r. * on E. | 
As1 : „001856 „ 7249. = 38 above. 
| Vnity „ Far. Dian Content. 


The rule being 5 ſet, is a table, for againſt any 
diameter on D is the content in A. G. on E; the like 
for W. G. or M. B. for unity on p being ſet to the re- 
ſpective factor on x, then againſt any diameter on D is 
the content in W. G. or M. B. upon E. 

The ſame may be performed 5 the lines c and D Py 
the rule; for if the ſquare roots of the ſeveral divifors 
be extracted, theſe roots will be the gage points for a 
ſphere. _ | * 

Thus . 0 925 KL ö the fa, * 
gd. : root 5.58 23-2.7 gage A. 

"of N 1 11 5 Pt. for CW. G. 

Aud the proportion will be 

As the gage point on D is to the Aan ter of the 
ſphere on c, fo is the diameter on D to the content 
upon c. As for example in the above caſe. 

on b, ons on d. on e, fs 
AS25323 136 33-44; $5394 o as before, | — 
Gage 12 75 Diam. Diam. Content. 4 
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In like manner may the content be found in any 
other denomination, provided you make ule of its pro- 
"or gage 8 


* 4 —_—_— 


ART. VII. 


: Having the altitude of the fruſtum 5 a ſore BO, with 
the diameter of the baſe E © ; to find the altitude of the 


© other fruſlum A O, or the remainder 5 the ſphere's 
diameter. See 125 laft figure. 


RULE. 


Dim IDE the 8 of half the diameter of the frul. 
tum's baſe by the altitude of the given fruſtum, 
and the quotient will be the altitude of the other fruſ- 
tum, or remainder of the ſphere's diameter, 


EXAMPLE. 


Let the altitude of the fruſtum of the ſphere 1 ERC 

= 9 inches — B o, and the diameter of the baſe x c. = 
20 inches; to find the altitude of the other fruſtum, or 
| remainder of the diameter of the whole ſphere. _ 


OPERATION. 
1 n 15 
75 

15 


9)225(25 = alt. of other froflum as o. 


ä : 
. "0 | 


** 


O- 


A Os 
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A RT. HE 


To find the content of the leſſer frufium of a Pere by hav= 
ing its diameter E C, and altitude B O given. See the 


laſt figure. 
RU IL. E. 


TO three times the ſquare of half the diameter of its 


baſe add the ſquare of its altitude, this ſum mul- 
tivly by its altitude, and the product multiply or 
divide by the proper factors, &c. for a ſphere in page 
oo, and the product or Free will be the content 
required. 


EXAMPLE 


Let the dimenſions be the ſame as in the laſt arte 
viz. diameter of the baſe E c = 30 inches, and the al- 


titude B 0 = 9 inches; to find the content in ale gal- 
lons. | 


OPERATION. 


Square of 2 1 the diameter Ee = 225 | | Bo= 9 


\ Times ſq. of 2 0 diam. = 
Square of altitade — = 4: 


Altitude B o — — 


I i 
1 
Un 
2 


3 
3 Content. 5 
538. $9000: (12. 6 = A 85. | 
"IJ £0 


Remains Rad 17892 : INE 
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e od No On 
| To nd rhe content of the greater fruſtum of a a ſphere, or 
5 the part C A K. See 12 laſt figure. 


Tuns may be found the ſame way as the leſſer 
i fruſtum was in the laſt article, or by the following 
kale which will alſo ſerve for either fruſtum. 


RU LR. 
| ' Multiply the ſquare of half the diaweter three 
times the altitude of the fruſtum, and to this ſum add 
the cube of the altitude; and this laſt ſum multiply or 
divide by the factors, &c. for a ſphere in page 9o, the 
: e or r quotient will be the content required, 


EXAMPLE-- 
85 Let the diameter of the baſe E c = 3o inches, and 
the altitude A0 = 2 5 inches : ; 10 find the content in 


ale 8 8 be 
OPERATION. 


| Alt. A O0 = 25 
- „5 VVV 
N 0 wa 
. 0 
Square of 3 the diam. E C = 225 —— - 
ens | IC 
+ Tins the altitude A0 = 75 - alt, = 62.1. 
3 i —_ 
of 5 . 157 PT 3125TIth f 
Product 8 nd = 16875 „ Hy 
Cube of the alt. — = 15625 C. alt. = 1562J 
438. 58 2500. 00(60.3 25 | Cont. il 
53 2 Mee 88 "ale gallons oa 
. . 185200 . = 
161574 | my 


5 PID — . 2.2620 — 
ä PROOF 
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PR O O 8 
Ihe content of the greater fruſtum CAE = 60.3 7 
e content of the leſſer fruſtum EB G — = 126 
ſer ue content of the whole ſphere —— = 72.9 
ng 


Which agrees with the content of the whole ſphere, 

sound in Art. vi. of this chapter; and in like manner 
ree the content be found in any other denomination 
140 Ntioned in page 57, if only you reduce the factors, 
or. for cylinders to thoſe. for a ſphere, according to 


the Wit. vi. of Man chapter. * 
” ART. . 
t in 


j having the to and bottom diameters 7 the 7 Run of 3 
me, to find entermediate diameters at any W * 


RULE. 


VIDE the difference between the top and bottom 
diameters by the fruſtum's depth, and the quotient 


125 u be a common factor to multiply any depth 2, the. 
59 duct of which added to the diameter of the leſſer baſe 
oﬀ the depth was taken from the leſſer baſe) will be 


= to the diameter at that depth or diſtance from the 
But if the depth be taken from the greater baſe, 
n bab r the product of the common factor, and 
th from the diameter of the greater baſe, and the 
under will be equal t to the diameter at the depth 
en. 


5 


562 
E X AMP LE 


et the cone's ten be the ſame as N in Art. iv. 
this chapter, where the diameter of the greater baſe 
= 38 inches, and the diameter of the leſſer baſe 

= 20.2 inches, and the depth @ c = 21 inches; to 
intermediate dianeters at every three inches of 1 its 


h. 0 
=_ OPE- 


t. 8 i 
allons 


P.. ² _ — 
— —U—— — — 
— 
1 
0 
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OPERATION. 
Cc D=:30 = | 
1 20.2. | | 7 
a0 $(.848 - — Com. faQtor. 


185 | 

84 : 

. i 

Kon be 

; "0 Too JV : 

5 Factor. Diff. Leſ. Diam. Diam. 8 = 

. 848.— 2.5 20. 2 t 3 3 

. „ 88.1 + 20.2 = 25.3 theſe] 6 's 

9 x ,848 = 75.6 + 20.2 = 27.8 difts. } "3 
12 * ,848 = 10.2 + 20.2 = 30.4 From 14 


45 848 = 12.7 + 20.2 = 32.9 | leſſer Þ $$ 
138 x 848 = 15.3 + 20.2 = 35-5) baſe | 1B 
| If the differences above had been ſubſtradted fro 
| the greater diameter, the remainders would have be: 


th diameters at the ſame diltances from the greate 
* baſe. 1 


1 COINS 
_ = CHAP. IX. 


07% gaging and | fixing vieiuallers open 9225 fle, We 


| Pp this chapter I ſhall thaw the method made uſed} I 
I by the officers of exciſe in gaging and finding titop 
3 3 5 of victuallers open utenſils, with the manner p e 
Ws 5 them in the dimenſion book; and alto the me foui 
91 of gaging all ſorts of by- tubs, &c. I. ſhall fiffinch 
n with the maſh tun, and ſo proceed in Mie ſam 
order ag gd mult oak in the dimenſion book. 


. 2 
—_ * 2 
<-> 7 
Fc * — _— ” 2 (BEE. s * * - * , 
„ * N * * 1 * 
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AKT. 


To gage ny Fo a ikea ler 5 maſh tun mn form of * 
775 of a cone, commonly called a round maſh tun. 


See the figure below. | 
RULE. 


1. XX 7ITH a dimenſion cane, or Branan's rule, find 

the top and bottom diameters, and alſo the 
depth of the tun; then add the two diameters together, 
ind take half that ſum for a mean diameter, which will 
be near enough the truth in practice. 

2. To find the area at one inch deep, ſquare the 
mean diameter, and divide that ſum by the circular di- 
viſor for a maſh tun gallon in page 57, and the quo-— 
tient will be the area at one inch deep, which ſexves as”. 
a mean for the whole depth, ” 5 


A RounD Mazn Ton. 


bee ; 
WW. 
reate| IT 
»s 5% 34 4447) 13323 p20 = 
—. 
n 
. . EXAMPLE. 3 5 


uſe of Let the Sas Gout repreſent the maſh tun, whoſe. is; 


g tiſtop diameter. A B = o inches, the bottom diameter: 
ner FD c = 50.4 inches, and depth à O — 40 inches, as ⁵ 


ie meſfound by the dimenſion canè: to find thei area. at dr 
II firfinch d. N | GE 3 


: {am 77 5 i 


I 1 
p * + * * * 
F 2 4 * 
i AI Fx 2 Lie 1 
+ © * 
* Che + 4 . * — 
f ; : £ EY A * 4 * * N . L ” a. 4 
„ « 8s . . 4 : % 4 2 4 
— 4 x 4 - - 4 a 1 ; * =4 * — 1 4 * 
, . y 5 - Z 
= 4 " % . 
| p 4 4 
* OE” - . g 2 0 N 1 * 9 
a F 634 1. 4 . 
N -— 
* ” * n 1 ” 
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OP E RAT 1 O N. 
Top diameter AB — 70 al 
Bottom diameter p 3 fo 
| : | | on 
Sun _— 8 . 0 
Half ſum — — 3 60.2 = mean diam. 
| 5, 5-17 OA 
7 120.4 
e e e 36.120 
Circular diviſor = = 289) - 4 = area in 5 
. «724 5 
15600 5 
1445 F 
. 11 54 5 
„ | 
* Too much. 

5 The proportion by the rule for the areas 
ZL / o » o 2 4 AS above. ma 
_ Circular War Mean Aen. | ts 
| , Ss "BIKE pt. FE) diam. | 5 

he area thus found, with the given dinzenſions, areſſ] >* 
5 to be put into the dimenſion book, according to the ſpe- 
cCimen exhibited in Chap. li. Aud! in like manner may 
- the area of Any other round math. tun be found. 
ME en 5 Sq 
_ EQ pare and fix 3 tun, 518 980 are e equal ar: 
or oblongs, and parallel to each other, and the 8250 45 ever 
> wihere dds ght from * to haſe. 
2 n 8 R ULE. 
1 iP ITH Spies convenient . meaſure th 
_-: length and. —.— of the baſe, and alſo th 
_ vrch of the tun. 3 


8. 


2 


5 


2. Multiply the length by the breadth of the baſe, 
and the product multiply or divide by the factors, &c. 
for a ſquare maſh tun in page 57, and the product or 
quotient will be the. area at one inch deep. 


v ictuallers open Utenſils, &c. 


The Baſe of a Square | ; 
| Maſh Tan. 5 
8 . o| 
| Area upon 1 inch = 15.86 H 
Emo e 
E X A M P L E. 


Let the above figure repreſent the baſe of a ſquare — 
maſh tun, whoſe ſides a B= Bc = © Þ = Da, ſup= 3} 


poſe [ found with my dievenſion cane = 60 inches, and 2 

the depth 30 inches; to find the area in Win tun 

gallons. „„ 1 

OPERATION. 5 

Side AB =-60 1 

Side 8 = 60 5 . 3 

* diviſor = - 227)3600(1 5.86 = area in ale gallonss 4 

r - 

| 1330 : ff.. 

. 333 

7 ⁵ĩͤ K 

1 bY, CVT 
J 

3 e + 


and ſquare maſh tuns, which are the moſt uſual forms 
that theſe kinds of utenſils are made in; but if you 
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The proportion by the rule. 
e Wl. s 
VVV 15:86 = as above. 
Sg. gage Unity. Side of Area. 5 


point. 149. 
The area thus found, with the given 4 enge, is 


put into the dimenſion book according to the ſpecimen 
exhibited in Chap. xiii. and it is done. 


N. B. All gages that are taken in maſh tuns are 


catt up by multiplying the area of. one inch by the 


depth, whoſe produce 1 1s equal to the content in ale 
gallons. 


Thus I have ſhewn how to gage and fin both rownd 


| ſhould chance to meet with a tun of any other form, it 


will be an eaſy matter N and fix it, if the forego- A 
ing rules be well underſtood. | 


©. 
Pa i 
— 


— = — c 2 * — 2 
8 s F * 


V 
25 zage and fer a copper. See” the je pin runs 


RULE. 


BSERVE whether or no his copper bath any 
' conſiderable fall in the middle, or if it hath a 


riſing crown: and if it hath neither of them very con- 


ſiderable, then take the depth of it in the a be- 


tween the center and fide, as at K T. 


2. Take mean diameters between every ſix or ten 
inches. Thus on your Branan's rule or dimenſion cane, 


make marks with chalk at 3, 9, 15, or at 5, 15, 25 


inches, according to the depth of the copper; then {et 
the inſtrument perpendicular to the bottom of the cop- 


per, and at thoſe ſeveral marks on the inſtrument mark 


: alſo the ſides of the copper on each oppoſite fide, and 


| alſo at croſs diameters to the two former marks. 


- 


COTS. = yy 1 3˙ With 
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3. With your inſtrument take mean diameters at 


thoſe marks, by turning it round at thoſe places, in or- 


der to ſee if the diameters are equal every way, or not, 
which mean ciameters enter on a piece of paper as you 
take them; as alſo the depth of the copper. 
4. The next thing is to find the area at the ſeverel 
mean diameters, which may be done by Art. ix. of 
Chap. vii. or by the table of ale areas. The latter me- 
thod I think is preferable for fixing of utenſils, as it 


_ faves the trouble of finding the arca by the pen, and 
you are ſure to have the decimal true to two places of 


figures which you cannot be ſure to have by the {liding 
rule, although you may have a good one. Neverthe- 


leſs it will be proper to try them by the rule, in order to 
prevent any miſtake that may happen in taking them 


F 


V 


I9 fahes 


Jett tt senen tt t t t e d e e YELL 4 
8 - — : 


c 


2e e 
a wow . „ | 


2 * 
: E 


* 1 * 2 
. - 3 "3A : * 
2 i \ : a a 
Nr 
P * 0 p 
' W235. , 


4CL 


KS 


o : A * 


WI 


. VVV 
Let the above figure repreſent the copper to be 


gaged and fixed, and ſuppoſe that I found the dimen- 
ions of it by the directions in this article, as follows, 
viz. the depth = E FT = 38 inches, the firſt mean dia- 


meter 5 inches from the bottom = d 4 = 44-3 inches, 
the ſecond at 15 inches deep = c c ="46. 5 inches, the 


third at 25 inches deep = Y = 48.5 inches, and the 


F350, foul; 
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fourth at 35 inches deep =a = 50 inches; which 

mean diameters I ſet down as under, and turn to the 
table of ale areas, and take out the areas anſwering each 
-. reſpective diameter, which I ſet againſt thoſe diameters, 
+ and then transfer the whole into the dimenſion book, 

according to the fpecimen exhibited in Chap. xiii. and 

Tg 88 
Eads, gy | 
VVV 6.96 „ 
Mean. J 6 = 48.5 6.55 Cas found by the table of 
1 6 „ 6. 600 sdAle areas. . 

© 0084 5.4443 = $0: og En 
be lower area $5.46 ſerves for the firſt 10 inches 
from the bottom, the ſecond area 6.02 ſerves for the ſe- 
cond 10 inches, viz. from 10 to 20 inches, the third 

area 6.55 ſerves for the third 10 inches, viz. from 20 
to 3o, and the fourth area 6.96, ſerves from 30 to 38, 
the laſt 8 inches of the copper's depth; as for example, 
at 15.5 inches deep of this copper, how many gallons of 
Er , Ol 

55 * 6.02 = 33.1 

The content at 15.5 inches = 8, KHle gallons. 

When the depth is 10 inches, the tfouble of multipli- 


a 


cation is faved, for it is only removing the dot in the 
qq area one place farther to the right hand, as 5. 46 x by 
10 S 54.6, and ſo of any other. When it is 20 or 30 
inches deep, ycu need only to remove the dots of thoſe 


areas one place farther to the right hand, and you will 


have the ſeveral contents at thole depths; and the con- 
tent of the odd inches and tenths may be found by the 


rule; as for example, when the depth is 5.5 inches 


above 10, ſet unity on B to the ſecond area on A = 


6. o2, then againſt 5.5 on B is 33.1 on AS the con- 
tent before found. By thus finding the contents of the 

feveral parts of the depth, and adding them together, 
vou will gain the whole content at any depth what- 


A 3 ee io hg 
BWV 


| 
| 

middle of the depth, and alſo the depth, which is com- i 

monly about 10 or 12 W and let them down on a 7 


which, with the other dimenſions, transfer to the di- 
menſion book, according to the ſpecimen nada in 
* xili. and it is done. | 


; _ conjugate diameter = 50 inches, and ſuppoſe I find the 
depth = 10 inches, it is required to be 1 in the di- 
5 menſion book. _ 2 


| Prank, diam. A B = 72 5 
Conj. diam. CD= 50 


: Cire. diy. = 3 59- oa 10.03 = = area in n ale go. 
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"ART: IV. 


To gage and fix an under back, whoſe 1755 are ovals or 
_ ellipſes, whether they be equal o or e N they 
be par allel to each other. | 35 * 


„ 2 


— irn ſome convenient nrw ent al the 


tranſverſe and conjugate diameters about the 


piece of paper. : 
2. Find the-area on 1 inch by Art. x. of hap, + vii. 


3 
Let the 82058 in page 74 repreſent the baſe of the f 
under back, whoſe tranſverſe diameter = 72 inches, and 


— 
— 


TT —— = 5m — — as" — 
n 
—_— 
: — F< 
R =_ 
—_— 


OPERATION. 


2 - —— — 
— ee ů — - 
be aw 2 


% 4 
„ 1 S 
1 * of . . 
* 3 
* = * 4 "M 
8 8 1 r — — — = IO "INI 
4 o . 3 
— — a 4 * * 
3 5 - 5 » 
— * n = „ Vr „ 5 — - "SO . Po ont RAE == 
2 * boy = — of It » - — - 
— Conde 2 > 2 ITT; 
* - — * 8 i 
5 - = 9 8 
N „ 1 > <- BY -) 


— 


2 


. 95060 
977 IS 5 5 


1271 ** Too much | 
The area is not quite 10,03, but 1s nearer to that 


= 10.02; and becauſe we make uſe of but two de- 


cimals in the area, we always take the ſecond the neareſt - 


to the truth. The area thus found, with the other di- 


menſions, transfer to the dimenſion book, according to 


the Perron exhibited 1 in Chap. xiii. and it is done. 


3 naEka ART. 


0 104 DE es : Of gaging and fixing | I 
ART. V. 
To. gabe and fix a back or cooler, 


DEFINITION. 


| Racks or r coolers are generally made i in the form of 
8 | ee: or an "PROnns and avout 7 or 8 inches 
1 | 

R U L E. 


Wich a Auen ton cane, or ſome other conve- 
ont inſtrument, take the length and breadth of the 
back about the middle of the depth ; which ſet down on 
a piece of paper.. 5 
2. Find the area at one e inch deep by Art. i l. and! ii. 1 5 
; Chap. vii. which area, with the dimenſion taken, tranſ- 


fer to the dimenſion book, according to the ip ecimen | 
= Exhibited | in 1 viii. and it is done. . 8 


A BACK « or COOLER. 


I. 3 inches 3 5 
e 25 2.6 4 «ls 
„„ 4018” 
> 2.7 8 2.6 20.9 Un | 
E X A M p LE 


1 the bbove. bgure repreſent the en of = 
2 and ſuppoſe I found the length of it a8 = 
91.3 inches, and the breadth B c = 59.7 inches: to 
find che area, and fix it in the dimenſion book, | 


O OPER A- 


Victuallers open Utenſils, SK... ER 


OPERAT ION. 


5 Length A 1 9 
Breadth B c = 59.7 


. 1 
8217 
4595 


_— 


— — 


Square div. 28205450. 67019. 43 = area in ale galls. 
202 1 

2630 

2538 
8 

846 
5 gor 
645 | 
. ac Too mach. 

The. area thus found, with the length and breadth, is 
transferred to the ſpecimen of a dimenſion book in 
Art. ix. of Chap. xiii. which was required. 

It will not be amiſs to try thoſe areas by the rule 
before you enter them into the dimenſion book, in 


order to prevent any dn de that may her in the 
operations. 


A R T. VI. | 
To find | a dipping place in a ld oy cooler. 


PECAUSE backs are not ſet level, but rather flop- 

ing, for the conveniency of the wort's running off; 
therefore if you ſhould dip in too deep a place, the 
gage would be too much, and if in too ſhallow place, 
the gage would be too little. To prevent this you muſt 


Fs = 
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: fd. a proper place to dip always at, that man neither be 
too much nor too little. 


RULE. 5 


When there is s liquor i in the back take as many dips 
as you think convenient, and add them all together ; 
their ſum divide by the number of dips taken, and the 
quotient will be a mean depth. When this is done, try 

in ſeveral places of the back, till you find a dip that will 
anſwer your mean depth; which when found, mark the 
ſide of the back TW in that ney for a conſtant 

Apping Place. 9 | 


EXAMPLE. 


a : [Suppoſe T take ten dips i in the back A Bc D | (vide laſt 8 
1 Pac at the ſeveral places where the depths are ſet in 
the figure, then if they are added together 5 
they will ſtand as in the margin, and their Deprhs. 
'*F ſum will be = 25, which divided by 10, 2.2 
| or, which is all one, remove the dot one 2.5 
plwace farther to the left hand, fives 2:5 2-1 
for a mean depth, which by trials 1 find 2.6 
will anſwer at g; againſt which I ſet a 2.8 
mark for my e een place, and it 7 
1 Oy is one. ET 5 2.4 


2.6 
2.9 
e 
3 3 3 | . Z ͤ;ͤ F᷑? Pp - | 10)25.0(2.5 : 
. . 
i 5 8 gage and — a 125 Mn, o/ round, in em of a ind ; 


1 irn . convenient 1 fad hs dia- | 
meter of the tun, and alſo the depth ; which 
ſet down on a PieFs of paper. | 
7 2. With 


Ds 


WOO I". 8: ET 


and find the area anſwering thereto, which area, with 


according to the ſpecimen exhibited in Chap. xiii. and 
it is done. e e 


A 6 5:00009g 120.4 = ile gallons,” 


Viaualler open Utenſils, &c. | 107 
2. With that Bees e into the table of ale : areas 


the diameter and depth, transfer to the dimenſion book, 


' A ROUND GUILE ux. 


1 . 
* 
0 : . 
* - 
8 ; 
L 7 
. * 5 
* : 
- 
: . o : ; : 
: 11 a * « * 1 o 
a 1 141% „enn 14 


EXAMPLE. 


Lat the Ces above repreſent the tun to be fred, and 
5 I found AB = Dc = 50 inches, and the depth 2 
4e = 40 inches; to find the area, and ng it in the Ui | 
menſion book. | 


OPERATION. 


By the table of ale areas I find the area anſwering 50 
inches = 6.96, which, with the depth and diameter, I 


put into the dimenſion book, according to the ſpecimen 
_ exhibited in Chap. xiii. which was required. | 


Note, all depths which are taken in thoſe tende that : 
are fixed upon one area, muſt be multiplied by that area, 


| in order to find the content of the liquor in it at any 
time. As for example: ' Suppoſe I had a gage of ale in 
this _ 1 of 17-3 inches ent what is the content of > 


5 gage? 


| Operation by the rule. 
on 1 on 5 on 3 on A. 


Uu. Area. Bs Content 


3 


AR. 


AD OE wo» —_ oy - - - 
* 2 * R * 4 ac 2 * 
- d - — — — 3 F 
2 — — by y_ — — 3 o 7 2 L N 7 * KN 3 > 2 » - 
— 2 . r = nt 2 82 — ®... 1 *. Sh, F __—_— N 
_— IT yp Ia 7 SIS y = td ba we 2 ee 2 2 — — — — — 
1 K o = N f - -- ©. — ho as * a - * 


1 C - ” 0 
R fr 
or ener IE a IE 
S — * . 
9 * <} 5x39 


> 


Pre PSS a 
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ART. VIII. 


7⁰ gage and for a guile tun in the form of the fun of 


a Cone, 


RULE 


Wirn ſonic convenient inſkrument take mean =} 


diameters between ever 


| ten inches, in the 
ſame manner as the copper was 


| 9 ier; ; which ſet down on a piece of paper. _ 


With thoſe mean diameters ſeek in the table of ale 


_ for the reſpective areas anſwering each diameter, 


and ſet them againſt their diameters, as below, which, R 


with the depth, transfer to the dimenſion book, accord= 


ing to the ſpecimen exhibited in 1 Chap. 1 xiii, and it is 


done. 


EXAMPLE. 


"Tot the maſh tun in Art. i. of this chapter, alſo re- 
; preſent the guile tun required to be fixed (which is 
oſten the caſe that one tun ſerves for both maſhing and 
working of beer) whoſe top diameter A h = 70 inches, 


bottom diameter Þ c = 50.4 inches, and depth a 9 = 
40 inches; to find mean diameters between every 10 
inches, and to fix it in the dimenſion book. 


3 


WEE OPERATION. 
If LEES nA A B.= 70. | | 
L bo ps . 
__ 5; big 0 49 = = com. baden, 
— 


0 * 
. „ — 4, 
5 ; | 6 - » , . 


FG 


one in Art. iii. of this 
chapter, and alſo the depth; or if it be the fruſtum of a 
Tight cone; take the top and bottom diameters, and by 
Art. x, of Chap. viii. find mean diameters between every 
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Factor. Diff. B. Diam. M. iam Areas. 
5 *, 49 = 2.4 50.4 = 52.8 44 f 770] 

15 X, 40 = 7-3+ 50.4 = 57-7663 9.27 
25X,49 = 12.2+50 4 = 62.0'c 14 10. We 

35 &, 40 = 17.1 7 50. 4 = 67.5 4 12-69 
Thus have I found the mean diameters in the middle 
between. every ten inches, as above, and the areas 
anſwering each diameter, as per the tables of ale areas, 
are ſet againſt them, which, with the depth, I have 


placed in the ſpecimen of a dimenſion book exhibited | n 
Chap. xiii. ien was required. 


. ART. IX; 
To gage ad fr a a; tun dah 4 are debe or 8 
ae but 2 55 called a nd. 


R U L E. 
x; LAKE marks with chalk at ths entrees both 61 


the tranſverfe and conjugate diameters, accord- 
ing to the directions in Art. iii. of this chapter, in the 
middle between every 10 inches of the depth, and with 
the dimenſion cane or Branan's rule meaſure the tranſ- 
verſe and conjugate diameters at thoſe marks, beginning 
at the lower baſe ; take alſo the depth, which dimenſions : 
ſet down on a piece of paper, as below. 


2. By Art. x, of Chap. vii. find the areas of the faves” vi 


ral diameters, and ſet them down, as under, againſt their 
reſpective diameters, which, with the depth, transfer to 
the dimenſion book, according. to the ſpecimen exhi- 


bites: i in n Chaps. Xlll. and it is done. 5 


EXAMPLE. 


Saab] I found the depth of the tun = 30 Iiches, : 
and the tranſverſe diameter at 5 inches deep = 42.2 
inches, and the See diameter = = 34. inches; at 


| : ; : | 1 : g 5 
; f 4 


no Ol gaging and fixing 


15 inches es the tranſverſe diameter =43- 4, and the 


_ Conjugate = 36.5; and at 25 inches deep the tranſverſe 
diameter = 44.4, and the conjugate = 33.4 inches; to 


find the bn areas, and to fix the lame] in | the dimen- 
hon book. - | 


The proportion for the areas by pen or rule | is 


1359.05 44.4 38.4 4.75 (25 
} 359-03 43.4 305 5 4.41 at } 15 inches. - 
359.05 42.2 : 34.2 4.0 10 (5 
Cr. div. Tran. | Gonj. Areas. 2.7 
| Diameters. 1 5 Areas. 5 | 5 
ON 'T Tranſ. = 44. $2: ER which areas 
thus | Conj. = 38.4 5 4: 75 and diame- 
2 have Tranſ. = 43.4 „ ters, with the 
found Conj. 05 4 = 441 t depths, are 
11 the | Tranſ. = 4. 1 transferred 
| Conj. = 34:2 = 4 02 to the ſpeci- 
men o a dimenſion book exhibited in Chap. Xill. which | 
2 - was: Ps. 85 5 5 _ 3 OR a fe 
* R T. . 


2 gage FEY Py a RY tun made of a 1 or pipe, 
landing upon one head, the other " being cut . See bog 


ve? following. 
85 * U L E. 


x. FIND mean 3 in : phi middle. eee 


every 6 or 10 inches, according to the directions 
in Art. iii. if this chapter, for the copper. If the tun is 


large, and the diameters differ much, you may find dia- 

- meters in the middle of every 4 inches; which diame- 

2 and alſo the depth, ſet down on a piece of paper. 
„With theſe diameters find their reſpective areas in 

Wn table of ale areas, and ſet them againſt their diame- 

ters, as below, Which, with the depth, transfer to the 

dimenſion book, according to the ſpecimen exhibited | in | 


1 \ GUILE | 


n and it is Wonen. ; 


; —— — at 


Viet alles open Utenfils, 
A GUILE TUN. 
Th at li 
e 2 3 
—.——9— 7 . —— 


5 


IJ 


| 9 8 — 29 N TITTY 1 
M e 
. EW. | 
EXAMPLE. 


inches from the bottom, = 26.5 inches, and the dia- 
meter d d, 21 inches from the bottom, = 24.9 inches ; 


to find the ſeveral areas, and fix it in 1 the dimenſion | 


book. 


OPERATION. 


8 
. 8 


ty the table of ale areas I find the areas s anſwering | 


each diameter as follows, 


ets Diameters, „ e 
| againſt f 4 7 249. | 
the dia- o 
5b =25. 


mere: fan FISTS? 
4 a = 24. . 


areas 7 1.74 of ale areas 


Ur. 60 8 | 
14 with not be amiſs to 5 try your work by the 1 by 


ſetting unity on c to the circular ale gage point on p, 5 
then, if there is no miſtake made, ag inſt the ſeveral dia- 


meters on p are the areas before found on c, which with 


the depth; 1 have transferred to the ſpecimen ofa dimen- : 
| lion beck in Chap. xili. as was N DE | 


1 


1 8 
D 


BF. 6, „ 
T2 NN 
— * 

— 2 hoof wa | 


Let the above figure repreſent che tun to be FIT" 
and fixed, and ſuppoſe 1 found the depth of the tun as 
= 24 inches, and the diameter à a, 3 inches from 
the bottom, = 24 inches, the diameter b þ, 9 inches 
from the bottom, = 25 inches, the diameter c, 15 


Zarte, fg . 
thoſe FIC the table 


Note, | 


— SET > 96 oo 
m 2 ” bs — 
Fog I. . R * 
2 — = 2 
1 = COT SE 


- * 


s Ob gagingand fixing 


Note, all depths that are taken in this tun muſt be 
multiplied by their reſpective areas, viz. if 6 inches, or 
under, by the lower area; that part of the depth which 


between 12 and 18 inches by the third area; and that 


ral contents of the parts added together will be the con- 
tent of the whole tun. 

For example, ſuppoſe the depth of the liquor i in this 
tun 7 20 CUES, how. Any n Would it con- 
| tain : | 


OPERATION. 
. 6: * 1 60 = 9.6 
7 0 * 1.74 = 
6 x 1.96 = 11.7 

2 * TS =. 3-40 L 


0 
— 
— 
— 
SN 


| Depth 2 20 "a HM content. 


EE”. ART. Kl. 
e or Cabana nes > but 8 


5 RULE. 


„ Wlen ſome convenient due find i 
we. depth of the tun, and alſo the length and 
2 5 5 5 Al in "cho middle between every 10 inches, by the 


on a piece of paper. 


foreral depths, and ſet them down againſt their reſpec- 
tive dimenſions, as in the following work, which, with 


the c of” a dimenſion hook 1 in Chap, x · and it 
is TREE 2 


py 


* * f 
dd * = * . 
« p 
* . * ; : 4 $f , . 
3 * 1 an * * | 
* & * 3 . 4 of 4 
bl . © > 
W * «* 7 * « « 
7 - » « ed p 
9 * - + ks. ws : 3 2 y | . 
* * 4a® b . og 2 
U — % WES. ? * , 
- ; . » 
* 9 FG. * ol A s 0 
, : : a : 
. * * * % . - y " 
* 0 . 1 1 v 
* - 8 & fl * . : J 4 
N - 


is between 6 and 12 inches by the ſecond area; that 


part between 18 and 24 by the upper area: which ſeve- 


directions i in Art, ili, of this * 11 60 Tee. down 


- the depth, transfer'to the dimenſion book, according to 


| Ren 


n = r and fix a. guile tun, whoſe parallel baſes a are both vide 


2. By Art. i. or ii. Chap. vi vii. aaa the arcas at the | 
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EXAMPLE. 


| Suppoſe the following figure to repreſent the tun, 
which is the fruſtum of a ſquare pyramid, whoſe depth 


ao found = go inches; and the length of the ſide 


4% 5 inches from the bottom, = 32,5; and at 15 
inches from the bottom, the fide 5% = 38.5 inches; 
and at 25 inches deep, the fide = 42.5 inches; ; to find 
the areas at the ſeveral Sept, and to fix the ſame in the 


dimenſion book. 


5 5 0 P E R A T I oh N. 
dide a a 32.5 Side 3 b 25 5 ; 
1625 N 
650 N 
g. 975 1155 
Div. — area * area 
282) 1056.250374 1482-25(5. T6: 
85 n 17 5 10 
2102 722 
1974. > SO: - 
eee EY | 2 
1128 | 1410 
beft | 175 


Side cc 42.5 i 


455.5 
2125 
850 

170 


8 


Ch 145 
3 


8 


137 . 


* 


area 
1806.25)6,4x 3 8 
1692 + | 
12 
Ws. 


Thus 5 
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2 fas 2 
Thus havs 55 B 3 5} the Tied 740 | Which ſides 


1 found l. 38. 1 and areas, with 
that if the? B 38. 53 will | the depth, are 
ſides are L 42.5 4 be 18 +: transferred to | 

CB 42.5 41 the ſpecimen 


of a dimenſion b book exhibited in Chap. Klik. as was 
required. | 
In this manner may vittualicrs ten le of any other 
form be gaged and fixed, be they ever ſo irregular, by 
taking more or leſs mean diameters, or mean lengths 
and breadths of the ſides, according to the regularity or 
ürregularity of the veſſel. I have purpoſely omitted to 
give an example of a ſquare guile tun, whoſe baſes are 
equal and parallel, and fides every where ſtraight lines, 
« becaule that is done in the ſame manner as the back or 
cooler in Art. v. of this chapter; only the depth muſt 
be taken, and entered over the ſides of the ſquare in the 

dimenſion book, Which is not done in ting of the back 
or cooler. 0 | 


— d _ g 2 


_ 


A R e. XI. 
2 gage all 2 27 yt abs | 


DEFINITION. * 


| BW are ſuch as are not fixed upon areas in the 

dimention book, but required other dimenſions to be 
taken beſides the depth, in order to find4he content, 
viz. the length and breadth; or mean diameter. 


RULE. 


| Take he lands of the liquor in the LY and alſo 

a mean diameter, by laying the gaging rod over the 

ſurface of the liquor. If the top and bottom diameters 

are unequal, Four: mult gueſs at a mean diameter ; or 3 
=” 


— 


the 
0 be 
ent, 


alſo 

the 
ters 
7 i if 


the 


do — obſerve the . ions. 


- , 
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the tub be elliptical, lay the gaging rod acroſs between 
the tranſverſe and conjugate diameters, and gueſs at a 
mean diameter that will reduce the ſame to a cylinder, 
which mean diameter ſet down in your book over the 
depth, with the character or quality of the liquor con- 
tained in the tub over it. 

2. To gage by-tubs that have ſquares or parallelo- 
grams for their baſes, whether they be "equal or un- 


1 5 
RU 1 E. : 


Take the mean a lenpth and breadth of the tub, and 


alfo the depth of the liquor in it, which ſet down in your 
book, viz. the depth under, next the breadth with the 


Itter B. againſt it for breadth, and above that the 
length with the letter L. againſt it for length, and laſtiy 55 


ſet the character over it, and it is done. 


In ſome places it is cuſtomary to cool the worts in 
braſs pans or kettles. In ſuch veſſels the diameter is 


found as above; but the depth muſt not be taken in the 
middle, but about four or five inches from the ſide, ac- 


cording to the ſize of it, becauſe theſe kind of veſſels 


have a fall in the middle, 25 
Sometimes worts are cooled in SEED” In ſuch 3 


take the diameter of the liquor's ſurface, and alſo the 
depth in thę middle of the bowl; but ſet down only 


half that depth in your book, which will anſwer pretty 


ncar the truth in practice; but e will be the 
| beſt FOO) in ſuch caſes . | | 


* 


«AH — mo — : 


ART. XIII. 


Th deduct the beat out of warm worte in n ” the 


Sms 


JT has hee found by experience that 10 callons 1 
hot wort will be but nine gallons when cold, -there- 


fore, by act of parliament, there ſhould be an allowance 
made of one gallon in every ten gallons gaged hot. To 


RULE. 
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RULE:.: 

This deduction may be made either by ſubſtraction 
or multiplication. 

1. By ſubſtraction. Set down che number af warm 
_ gallons twice; but the under number muſt be ſet one 
figure farther to the right hand, or, which is the ſame, 
remove the dot of the ſubſtrahend-one place farther to 
tbe left hand, and it is divided by 10, and this tenth part 
ſubſtracted from the number of warm gallons will leave 


oy : the quantity of wort to be charged. 


2. By multiplication. Multi ply the number of 
warm gallons 25 99 a decimal, and the proves. will be 
neat gallons. 
„ Suppoſe a gage af: warm wort were 45 ge, what 
4 muſt be charged? 
= os OPERATION. 
N By e 1 55 MuLTIPLIATION, 
, On i, 3 e 
4s > i; 9 
40.5 = neat t gallons. 5 40. 5 = neat gallons, 
Thus you ſee that by either method the anſwer is the 
| Es but this may be performed by the rule without 
5 knowing the number of warm gallons at all; but to 
do this there muſt firſt be a diviſor found. 
And as diviſors are the reciprocals of . it 
is only dividing unity by. 9, and the quotient will be a 
5 diviſor to effect the ſame. For example: b 
2 n.001. 41 W 1 


Remains 


Then 


at 


N. 


S. 
he 
but 
to 


it 
e a 


hen 


out of warm Worts. e 117 | 


J 


Then the proportion will be for the example before, 
on B on A. on B. on A. 
As tit : 1: 45 40.5 = as before. 
Diviſor. Unity. o 
galls. galls. 


But when the number of warm gallons are not 
known, and you have the depth of the liquor in a fixed 
utenſil, and alſo 2 area of that 8 given, then the 
proportion is 5 

As the diviſor is to the area, o is the depth to the 
content in neat gallons. As for example, ſuppoſe the 
depth of the liquor was 9 inches, and the area belong- 
ing to that depth was 5 gallons, how ny neat gallons 


would it contain ! 25 


OPE R ATION. 
on B. on 5 on en 8 
„ eo 40. 5 = neat gallons. 


Diviſor. Area. Depth, Content. 5 


For 9 x 5=45, and one tenth of 45 being deduct- 
ed from it leaves 40.5, as above; and ſo of any other. 
Therefore it will be neceſſary to make a mark at 1. 11, 
either upon the line A or B, for the con venieney ot caſt- 
ing up of warm gages. 

If the warm worts are in circular by-tubs, and the 
deptli under diameters, then, inſtead of the gage point 
18.95 on the line p, make uſe of 20, to which ſet the 
depth on e, and againſt any diameter on D is the content 
in neat gallons on e. As for example, ſuppoſe the 
diameter of a by- tub = 30 inches, and the depth of 
warm: wort in it = 12 Inches, how my neat gallons 
does it contain? e 


OPERATION. 


on D. on o. on p. on c. | 

As 20-7 1 , feat Salons | 
Warm gage Depth. Dian. Content. N 

point 


The 


. 


= _ __ LE _ = 
1 


— 025% 
* L * Ty.” > 4 . 
. 4 " 


«a 


— 


E 2 
P r 0-2 


—— 


Met 3g 


8 * 


= - 
4 
% 
g „ 
4 
7 * 
* * 4 
1 714 
A o 
«- 1 
* 
TI 
Jo" 
of 5 
0 : 
4 : 
* - 
» % * 
2] > 
* 
8 * 
5 of 
1 - 
= -- 
i 
z 
} 
4 ; 
1 * 
; - 
! | | 
4 p 
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the neat barrels 


et in warm barrels, &c. 


Of deducting the Heat 


The heat is deducted out of common brewers warm 
gages in a different manner, by reaſon of the different 
denominations in the given number of barrels, &c. 
Therefore to do this obſerve the following directions: 
for every 10 barrels ſet down 1 under the barrels, and 


what remains above 10 barrels reduce into firkins, and 


add the firkins (if any) to that ſum; and for every 10 
firkins ſet down 1 under the firkins, and what remains 


above 10 firkins reduce into gallons, and add their ſum 


to the gallons; and for every 10 gallons ſet down 1 un- 


dex the gallons: then ſubſtract the under number thus 
found from the given number of barrels, &c. above it, 
and the remainder will be equal to the neat gallons, 
Fot example 5 „„ 


„%%% Eo 
Let the warm barrels, &c. = 16: 3: 6. To find 
= e ee 


— — 


150: 8 = neat 
e barrels, 


In the above example I ſet down 1 for the 10 bar- 


rels under barrels, and reduce the 6 barrels into fir- 
kins, = 24, to which IAaddz = 2. F. then for the 20 
flirkins J ſet down 2 under 20 firkins, and reduce the 
other 7 into gallons = 59.5, to which I add 6, which 
= 65.5, for which I ſet 6.5 under\the gallons, and fub- 
ſtract 
done. 


the lower number from that above, and it 1: 


„ EXAMPLE It; 
the neat barrels, &c. 


n 
*! 


04 
AE 88 
0 


77 2: 0 = neat 
22 „ pbarrels 


EXAM: 


the 


Wine 


out of warm Worts. e 


EXAMPLE III. 


the neat gallons 


ä 
Let the warm barrels, Ke. * 9 

8 

8 


: x = neat 


any number of barrels, &c. whatſoever. 


1 „ 1 ** 
— 


„ Al. NIV. 
To find new gage Points. 


——_—— 


47 * 


WHEREAS it may happen ſometimes in buſineſs, 


1eat bound. 


els. | TS Thu 8. 


ar- Set unity on e to the old gage point on D, and 


fir- againſt the other 1 on c is the new gage point on D. 


20 EXAMPLE 1. 
the 


nichl Suppoſe it were required to find a new gage point to 


fab. 18 9 9 the old ale gage point. 
it il WO OPERATION. 
| Set unity on e to 18. 95 on D, and againſt the other 


on C is 59.92, the new gage point o on p for circular | 


ale gallons. = 


5 EXAMPLE 11. 
19 find a new gage point for wine meaſure, 
1 OPERATION. 


rrels| Set unity on c to 17.15 on p, and againſt the other 


on cis 54.22 on D. the new gage point for circular | 
Wine gallons. 


barrels, 
And i in this manner may the heat be deducted out of 


that when one of the given numbers is ſet to the 
gage point the other given number will fall off the 
rule. To remedy. this Wert muſt be new gage points 1 


m = 
85 4 
> 0 
1 
* n { 4 
Ny, . = 4 


5 * PR 
a 4 1 . & 1 „„ 
— r r . - 
1 < ——— - — 
2 4 — ? 
+ a4 - — a — 


n 43 —ͤ— 4 mo > - 
” 2 2 on 


wi 
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„K 
% 
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found to any of the old gage points in the table p. 5. 
Th heſe ſecond gage points are the ſquare roots of the 


the circular diviſor for wine gallons, multiplied by 10 


1 


the officers of the exciſe; and from thence is deduced 
a little table-book, which is placed at the latter end in 


may ſerve as a precedent for young officers to 
apply to whenever they may have occaſion; for 


In like manner may any other new gage point he 


diviſors multiplied by 10. As for inſtance, the circular 
diviſor for ale gallons = 359.05, which multiplied by 
10 = 3590.5, whoſe ſquare root = 59.92, the new 
gage point for ale gallens, as before found ; and 294.12 


= 2941.2, whoſe ſquare root = 54.22, the new gage] 


point for wine gallons, as before found; and fo for any 
other new gage pont. 


The uſe of the new gage poinÞt<'s . 
Suppoſe the depth of a veſſel be = 8 ir. '© 3, and the 


diameter = 9 inches, what is the content an ale gal. 7 
lons ? „„ . % öͤͤĩ ?;?;?d:f᷑ 2 


ener, "W* 
, oi , one, un d., . 1 ; 5 3 
As £96.92 8:5 18 ale gallons.” 
New He Depth. Diam. Content. 6 


P.... ß ro och a vi 
But if the content were required in wine gallons, 
„ ee, ͤ ne,, ue, on | | de 
As $4422 83 2.20 = wine gallons. W + 
New wine Depth. Diam. Content. fo 
„Sede pe. ))))... c 
. DD ARE IEEE 1 
THL chapter treats of gaging and inching, &. ot! 
4 of all ſorts of common brewers open utentils | 
according to the common methods made uſe of by 
| 


the ſame form, as if it was a real table-book, which 


it 


is / 


8. 


. 


erected in a diviſion where there was none before. 
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it may ſometimes happen that a brewhouſe may be 


I ſhall begin with the maſh tun, and proceed in 
the order Fey muſt ſtand 1 in the table book. | 


ART. hs 


Jo gage and inch a maſh tun whoſe parallel . are aqua? 
_ ſquares or parallelograms, and its ft aes every Where 
 firaight linch. * 


RULE. 


1. x ITH ſome convenient 1 take the 
length and breadth, and alſo the 8 ot 


the tun. 

2. By Art. ii. Chap. ix. find the area upon one inch 
deep, and multiply that area by the depth, and the pro- 
duct will be the content of the tun in gallons. 


Reduce both the area and the whole content of the 5 


tun into quarters, buſhels, and gallons. 


4. To find the content upon every inch of the tun's 
depth, ; d the area of the firſt inch, reduced, to itſelf, and 
the {un} will be the content at 2 inches deep; to this 


ſum add the area of the firſt inch, and you will have the 
content at 3 inches decp; and in this manner keep con- 
tinually adding the area of 1 inch to the content of the 

3d, 4th, 5th, 6th, &c. inches, till you arrive at the 
depth of the whole tun; which laſt will be equal to the 
content of the whole tun n if the work be done right, if 
otherwiſe not. 


EXAMPLE. 


Soppaſe I found the depth of a 1 maſh tun = 
30 inches, the length of the baſes = 119 inches, and 
the breadth = 102 inches: to find the content of the 


whole tun, and alſo the content at erh inch of its 
GS 


J 


— 
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OPERATION. 


Length of baſes = 119 
Breadth of baſes. = 102 


— 


238 


1190. 


Sg. div. = — e 
3 


. 788 
8953 75 = area in 681 

| alls. — 
625. 47 = area in 1070 


. &c. 908 


454 
eas 


"Remains — « 37 


8 


— 


52:47 = Area at 1 inch 
30 = depth. 


cont. in galls. 


8)200 4. I 2 cont. in buſhs. 


7. 5. f. 
N 20 5 1 = content in 
| quarters &c. 


TY Thus ] have found the: content 1 "hs whole tun = 
25 qrs. © bs. 4.1 gs. and the area at x inch deep = 


oO qrs. 6 bs. 5.47gs. The next thing to be done is to 
find the content at every intermediate inch of the depth, 


which is done thus: 

© 8: a G. 
6 

by 


„„ 0. 


. 


5 2.94 
35 . 


„ 


4 SEE 


„ 


5-47. 


ooo foo 
5 


33 5 = Content at 55 ; inches. 


6 1 547 = = Content a at 1 inch. 


Content at 2 inches. 3 


6.41 2 - Content at 3 inches, : 


And 


CC” oo on ot hy wws 


de 
I 


in 


And 


Common Brewers, &c. 123 


And in this manner I proceed till I come to 30 
inches, the whole depth of the tun, which I find to be 
25 qs. © bs. 4.1 gs. = the content before found, 
which proves the work to be done right. The ſeveral 
contents thus found are placed in the table book, page 


140, againſt their reſpective inches throughout the 


whole depth. The dimenſions and area at one inch, 
with the content, are placed in the front of the table 
book, in page 139, which was required. > 
In filling up of the table I have rejected the odd 
tenths if they were under 5, and when they exceeded 5, 
{ have added one more to the even gallons. 
If the tun to be inched had been a cylinder, the dia- ; 
meter mult have been quared, and that ſquare divided 
by the circular diviſor or maſh tuns in page 57, and the 
reſt of the work would be juſt the ſame as for the 
ſquare maſh tun; or if it had been the fruſtum of a 
cone, then I ſhould find mean diameters in the middle 
between every 6 or 10 inches, and then have found the 
areas of thoſe diameters, which areas added for every 
reſpective inch to which they belong, will give the 
content at every inch of the tun's depth, as will ap- 
pear more cieatly by the Towing example of the 


copper. 


AN T. . 6 


To gage and inch a copper with a rifug crown, and make. 
an allowance for the Jame. See the Jeong few. 


EXAMPLE. 


Dr the figure AB C D repreſent the copper to be 
paged and inches. | 


Of gaging and inching. 
A COPPER 


; % 
*S4UEfgrnafhs e ee ern 
- - , 
- * 


1. Take a ſmall cord or thread, and faſten one end of 
it at A, and extend the other end to the oppoſite {ide of 
the copper at B, where make it faſt; then with ſome 
convenient inſtrument find the greateſt depth of it, which 
is SD Se ez; that is the neareſt diſtance from the thread . 
to the bottom at p, and ſuppoſe it = 30 inches. L 
In like manner take the leaſt depth of the copper = | 
„ k, which is the neareſt diſtance from the thread to the I ma 
top of the crown at E, which ſuppoſe to be = 27 inches, if me 
then 20 — 27 = 3 inches, the height of the crown. are 
2. To find the diameter at the bottom of the crown, ply 
meaſure A B the top diameter, which {uppole = 9go Whe 
inches; then hold a thread with a plummet at the end My; i 
of it, ſo as that the plummet may hang over p or c, 
then meaſure the diſtance between the edge of the cop- 
per and the place where the threads cut each other = 
A a= e B, which ſuppoſe = 5 inches, and 5+ 5 = 10 
{abſtracted from the top diameter 90 leayes 80 = , 
the diameter at the bottom of the croẽwn :. 
23. To find the content of the liquor required to go- 
ver the crown, meaſure the diameter þ 7, which touches 
the top of the crown, and . ſuppoſe. it = 82 inches; 
ER . tin by having the top and bottom diameters, and the 
WH Altitude of the fruſtum of a cone, or that part Y z-c p, 
| thexcontent of that part may be found by Art, iv. 
Chap. viii, from which the content of the crown mutt 
& 2 | - oe ED Loy 
4. The content of the crown may be found by Art. 
To BO Re Ws LL | | 3333 VIII. 


— % - 
„ 
* * 
1 
2 


Common Brewers, &c. 128 


viii, and ix. of Chap. viii. as the fruſtum of a ſphere; or 
thus, multiply the area of "thi bottom diameter uU 
by half the altitude of the crown, and the product. will 
be nearly equal to the content of the crown, Which. 
ſubſtraced from the part Y e D will leave the quantity 
of liquor required to cover the crown. 


Operation tor finding the quantity of liquor 5 A 


the crown. 


Diam. „1 82) C18. 727 Area. of the 

Diam. Dc = 80 5 17. 8265 diam. ode 

Mean diam. 75 80.9 18. 23. = 19.925 - 
2 Ps , 34 alt= '$ 
of The content oft e part 3 | Ns — 
of ep — — = 54 782 ©. N- 89128: 
me Content of the crown. — 8 . 26. 7375 828 


ad Content PL uor to! 25 5 
2 cover the Siu, : } 8 26.0% 7375 
= But the content of the liquor to cover the. crown 
the may be found otherwiſe, viz. From the area of the dia- 
ies, WM meter at the top of the crown = i ſubſtract 12 of the 
area of the crown's height, and the remainder multi- 
vn, Wply by half the height of the crown, whoſe product will 
be equal to the nuinber of gallons to cover the crown; 
or it may be found by meaſure (which is the moſt prac- 
tical method) without finding the dimenſions of the 
crown at all, by pouring in water from a gallon, or ſome 
other known meaſure, till the crown is covered. x 
At the ſame time take mean diameters between every 
bor 10 inches, beginning from the top of the copper 
towards the bottom; as Pte ih this example I found 
the firſt. mean diameter at 5 2 from the top == 88 


at 25 inches from the top = 82.5 inches, as they 
are ſet down in the ſecond column of the following 
table. | 

By the table of As areas God their reſpeRtive areas 
as they are ſet againſt theſe diameters in the third co- 
unn; and the contents of the ſeveral parts of the 


Art. 1 FE a © ; | depth 


inches, at 15 inches from the top = 85.5 inches, and 
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depth in Feilen are placed j in the fourth colon; which 
ſeveral contents are reduced to barrels, &c, and placed 
in the three laſt columns. e 

- 1s. TP TComem is) Content in 

Depth. Dum. Ares. Gallons. EI: . | | 


— — , 


% | 88.0 | 21-568 | 215.680 4: 1 3-180 | 
10 85˙5 | 20- we] 203-600 | cf 3 3.100] 


: | 03 3 8 1 | ol 3 2.544 


10 Content eee 2 12 22. 


2 


The two upper contents in e are Hind by re- 
moving the dot in the areas one place farther to the right 
hand; the laſt content is found by multiplying its cor- 
reſ pondent area by the depth). 
> I he: mext thing 1 is to ang the content upon every 
: inch of the Me ag 8 . . 


RULE. 


Poon the wiz content of the copper reduced into 
| barrels, &c. ſubſtract the area of the firſt 10 inches, and 
the remainger will be the content when one inch is dry; 

and ſo continue ſubſtracting that area from the remainder 
until 10 inches are dry, and you will gain the contents 
5 ol the * 10 dry inches.” "Tee the WORK. 


OPE- 


9 . 4 * 
. 2 1 
% 12 
7 : 33 0 
12 FER, ; 
2 ö -—— > 96 4 £ 


ch 
ed 


15 


Common Brewers, &c. 127 
5 
Whole | Continued. | Continued. 
cont. B. F.G, 10 = 10:2:7-3 42.738 
= 14:0: 2876 Note ©: 2.3.4 * 55 


Sub . 568 


4 14.250.444 
. e — 


8 = 11:4:7.992 
V 


9 =11:1:3.404 * 
85 0.214 568 | 
be I: :3, 180 5 


10 101217335 6, 


6:1:3.180 


— 


: 117:0:2.916 | 


11 = 10:0:3.976 


| 16 = = 9:0:4.176 
33 0˙213. -300 bs 


: 3 iy 1 0 76 
7 12.244.840 ES 


0:2:4-568 s 


0:2:3-300 


18 = 5:3:5:956 
| ©:2:3-390 | 


3 
19=5: Wi 596 
02: 3 2 1 


1 


17:0:2.010 | 


G4 


Note 0:2:1.950 


1 — re 0:2: 3.360 Ez ©:2:1.956 
1 8 2.8.5716 „ eee 
2= 15; 8: 1. 30 „ 25 3-360 221.956 

132 8:3:5.756 23= 3:0:1.868 
32 e,  0:2:3-360 1 * 
8 2:4.5688 T . 
— 14 = 2.1: :2.396 24 2 2:1:8. 412 : 


| 0:2:3-360 | 0:2:1.956 | 
1 = 7: 2: 7.536 3 25 = 7 1:3: 6, 456 
6 aka lend | Heß 1-980 


Wa. 


21 = 4:0: 5.780 | 


26 — 1:1:4-500 
©:2:1 950 
27 = 0:3:2-544 | 
e LAGS 


When | 


a 
vl 
1 

* 


222 
r 
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2 
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Of gaging and inching 


When I have finiſhed the ſubſtraction with the fit 
area, which is at the 10th dry inch, 1 add the content of 


the firſt 10 inches to the remginder, in order to prove 
my work, whoſe ſum, if right, will be equal to the con- 
tent of the copper, as before founßc. 
Then I take the ſecond area and ſubſtract it from the 
: laſt remainder, and ſo contirme to do till I come to the 
20th dry inch and then to prove my work I add the con- 
tents of the firſt and ſecond 10 inches to the laſt re- 
mainder, whoſe ſum, if right, will be alſo an to the 
whole content of the copper. 


Laſtly, I take the third area and ſubſtract it "PER the 


laſt remainder, and ſo proceed till I come to the 25th 
dry inch, whoſe remainder, if the work be done right, 
will equal the quantity of liquor to cover the crown, as 
before found. Thus having finiſhed the ſubſtraQtion, I 
transfer the ſeveral contents to the neareſt even 188 
to the table book in page 140, and it is done. 8 
ls have been the longer on this article in order to ren- 
der the affair of inching, &c. not only of the copper, 
but alſo all other ſorts of utenſils that ſtand upon ſeveral 
areas, as plain as poſſible; for the content at every inch 
of the depth is found after the ſame manner. 


In adding and ſubſtracting of barrels, firkins, and gal- 


lons, there will ariſe ſome difficulty by reaſon of the odd 
half gallons, or 5 tenths, that are contained in a firkin 
of ale; which 1 {hall endeavour to remove by the next 
article, and to render the buſineſs of addition and ſub- 
ſt raction of thoſe kind of numbers as eaſy” as if the ny ins 
conſiſted only of whole gallons. _ 


pe EEE 


ART, III. 


To add and e Re Fi and galls, &c. 


1. Of Addition. 
RU Lt: 


Ir the two giving numbers of 3 and tenths to be 


added together be under a firkin, add hem as in com- 


* mon arithmetic: but if they are above a firkin (which 


55 | will 


FLY * 1 ˙ | Wop 0” IK 14 Wl mon. Loot 


Py * 
„ 
- 
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will appear by inſpection) add the thirds and ſeconds to- 
gether (if there be any) as in common; and when you 
come to the primes, always add 5 tenths to the ſum of 
the primes, and ſet down the exceſs above 10 under- 
neath the primes, and for 10 primes carry 1 to the gal- 
lons; then as many gallons as there are above g fet 
down under the gallons, and for the ꝙ gallons carry 1 to 


the firkins, and then proceed as uſual, 


for the ſeconds I ſay 4 + 5 = , which I ſet inder the 
ſeconds ; then for the primes I ſay6 +8 = 14, and | 
5 more 1 borrow g 19. I fet down the g under the 
primes, and carry 1 to the gallons; and 1 +3 = 4, 


and 7 = 11, which is 2 above q, and which I ſet down 


under the panes and for the 9 gallons I carry 1 to the 4 
nich is 1 F. 2 Gs. and 999 thouſandth parts 
of a gallon. This is ſo eaſy, that it requires no more 


firkins; v 


examples. „ gs 
11. Of Sub ſtractian. 
R UL. E. 


I. If the minuend be greater than the fublirahend: 
then ſubſtract as uſual. But if the minnend be leſs 
than the ſubſtrahend (which will appear by infpeCtion) 


ſubſtract the thirds and feconds as in common arith- 


metic : but when you come to the primes add 5 tenths 
to the primes of your minuend, and ſubſtract the figure 


below from the augmented prime, and ſet down the 
remainder underneath the primes; then add 8 to the 


gallons of the minuend, and ſubſtract the gallons from 


G5 


EXAMPLE. 
To —— 75.854 | 
Here by inſpection 1 fee that the ſum to be added i 
will exceed a firkin; therefore beginning at the thirds J 
place, I ſay, 5 + 4 = 9, which ſet underneath; then 
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. that ſum, and for down ihe nr underneath the 
gallons; then carry 1 to the firkins for the 8 Ins you 
borrowed, and proceed as uſual. . 
2. If after you have added 5 tenths to the primes you | 
cannot have your ſubſtrahend figure, then, inſtead ot 
5 tenths, you muſt add 15 tenths to it. But then 
always mind to carry 1 to the gallons for the 15 tenths. 
borrowed. An example or two will make this more 
5 * — 


EXAMPLE. 
. Be 8 F. 8. 
. „ OA 9 | o 
Take — 0 0 : 3:645 0 6.2835 
| Remained. O o 0 7.854 | 073-5 2.8822 


1 the firſt 3 1 ©. g—5 = = 43 which I ſet : 
down under the thirds; and 9 —4 = 5; which I ſet. 
down under the ſeconds; then 6 fromg +5 = 14 is 
8, which 1 ſet down under the primes; then 3 from 
3 2 +8 = 10 is 7, which I ſet down under the gallons : 
and for the 8 I borrowed I carry 1 to the firkins ; 
which taken from 1 leaves nothing, as above. 

In the ſecond example I ſay 4 — 2 = 2, which I ſet 
dcn under the fourths, and 5 — 3 2 2, which J fet 
down under the thirds, and 8 8 6 + 10 = 16 leaves 
38, which 1 ſet down under the ſeconds. Then for the 
primes I ſay 9 + 1 = 10, from 3 + 15 = 18, leaves 8, 
which 1 ſet down under the primes, and carry 1 to the 
_ gallons for the 15 borrowed, and fay 1 +6 = y, from 
1 +8 = q, leaves 2, which I fet down under the gal- 
lons, and carry 1 for the 8 gallons I borrowed to the 
firkins. The reſt of the work | is perſormed as in com- 
mon arithmetic, | 
The adding and ſubſtracting of firki ins, en Ke. 
of 34 gallons to the barrel, may be performed with more 
facility and eaſe * the following than the preceding 
method, Viz 

Add 
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Add I 5 (the complement of 8. 5 to 10 gallons) to 
the common area that is to be added or ſubſtracted, and 
the area thus increaſed made uſe of in addition, inſtead | 
of the common area, in caſe the ſum of the fractions to 

be added exceed a firkin ; and in ſubſtraction, where the 

ſubſtrahend exceeds the minuend. To make this more 
intelligible, I ſhall ſubjoin the two following examples, 
one in addition and the other in ſubſtraction, to three 
inches of the depth. The operation will be the ſame 
for the whole — * provided the areas are alike from 
top to bottom; but whenever the areas vary, che N 
| of 1.5 muſt be made to the new area. 


B. F. G. 


5 Let mee com. area to be added = 0 oO 4.85 5 : 
Wl " nad „ 

nereaſed areas 0 0 0 2 85 

And to be ſublraied =0 2 Ws 4.568 5 
O 0 1.5 Y 


* 


—_ 


Increaſed areas 7.” 2 6.068 12 85 


Abprriox. . | 8 

3 B. F. G. 

| Area = — — — 0 o 4-855 

Increaſed I ER 

: 7 1 11 — — — = 0 : 1 1.210 

8 area — — — S0 0 4.855 

2 Inch ' = '— — — = © 1 6.065 

| Increaſed are — — = 0.0 6.355 
6 3 5 — 


0 6 


POET TEST 
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Sn rern. 
Whole content — — 2 17 © 2.016 
; Increaſed area — — — = © 2 6.068 
Inch = — — — = 16 1 5-948 
Common 1 — 8 * 4 568 
e . 15 3 1.380 
dae are — — 3 2 6.068 
3 Inch 1 — F "aps 15 'S. 5.312 


And in this manner may any number of gallons and 
frirrkins be added and ſubſtracted with as much caſe and 
1 expedition as if = were e Whole numbers. 2 


2 


— 


ART. Iv: 


VE To gage and inch an under back whoſe bafr are e equal f 
ſguares, or , and ts Haw perpendicular to 


the baſes, 


RULE. 


2; IT H ſome convenient inſtrument take the 
e wongth of the back, which ſuppoſe here to be 
= 148 inches, and alſo the breadth = 112 ods and 
Luppoſe the depth = 10 inches. 2 
2. By Art. i. for a ſquare, or Art. ii. Chap, vii. for 

2 parallelogram, find the area upon 1 inch, which mul- 
_ tiply by the depth, and the product will be on to 


the content of the whole back. 


3. To find the content at every inch of te tun's 
depth, reduce the area of 1 inch into barrels, firkins, 
and gallons, which will be equal to the content of the 
firſt inch; and that ſum added to itſelf will be the con- 
tent of the ſecond inch; and to the content of 2 inches 
add the content of the firſt inch, and you will have the 
content at three inches deep; and thus, by continually 
adding the content of the tirſt inch to the contents | 


0H 
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of 3, 4, 5, 6, &c. inches till the Whole depth is com- 
| pleted, you will have the content of the back at every e 
inch of its depth. See the work. 


| OPERATION, | 


148 
112 
| 296 
249- 
148 


 282)16576{ 58. 76 
5 8 „ 


area in gallons. 
depth. f 


rr // AA ON 


| 5 1 


8 6 557 90 = content in n gallons. 
| 2256 5 | 
"= X . 2200 77)FFCCCCCC Te . | 
J 17 1 1.3 eont. reduced 
— 15 Ok, 5 1." DACFEI MCs 
8 -:3 12 = ag 


- 

] Rem. — — cb 

= The area of . inch = - 58.78 ae to barrels, fire 
. e e , . 

kink and 1 is 1: 2: 7. 78 


OContent at 2 inches 3 1: 7.06 


: | Content at 3 inches = 8:0 75 6.34 
I 4 : 2 : 7.78 


1 Content at 4 inches = 6: 3 5˙602 
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And thus, by continuing the addition to 10 inches = 
| his depth of the back, 1 found the contents at every inch 
of the ſame as they are placed in the table, page 140, 
which is fo eaſy that it is quite needleſs to inſert the 
Whole proceſs. Only here obſerve, that if the content 
of the laſt inch is equa] to the content of the back be- 
5 fore found, the work 1 is done right, otherwile not. 


mM — CR I * a 9 


"AR Tc 8 5 


1 To „ gage « a 5 or cooler, and to find the content at eva ry 
5 zenth of an inch, ; JO called tenthing « a back. 


RULE: 


ITH e comvenient- inſtrument take the 
length and breadth of the back. 5 


one inch deep, which reduce to barrels, firkins, and gal- 

lons; find the one tenth of that area by removing the 

dot one place farther to the left hand, which alſo reduce 
to barrels, &c. + | 


content of the firſt tenth to itſelf, and you will have the 
content at 2 tenths; again, add the content of the firſt 
| tenth to the content of the ſecond tenth, and you will 
have the content of three tenths; and thus, by conti- 
nually adding the content of the firſt tenth for every 
tenth, you may tenth a back to what depth you pleaſe. 
But if you continue the table to 5 or 6 inches of the 


back's depth it will be ſufficient in moſt caſes, becauſe 


the worts are ſeldom put deeper in them than 6 inches 
for cooling ; and if the gage taken ſhould exceed the 
limits of the table, it is only taking the depth at twice 
out of the tables, and adding the content of each depth 


. * of the gage. 2 
EXA MP L E. . 
- Suppoſe I found the length of the back = = 272 inches, 


every tenth of the firſt 3 inches ot the back's * 


2. By Art. ii. Chap. vii. I find the area or at on on 


3. To find the content at every tenth, add the area or 


together, and you will have the content at the whole 


of the breadth = 90.8 inches: to find the content at 


Common Brewers &c. 2 


+ @PERATION. 
1 Length = = 272. 
, Breadth _ 90.8 
: 2176 
: 244830 
5 28202497 7. nh 87. 58 == area on 1 inch in gallons. 
1 | 
— . 2137 B. F. G. 
| 1974 2: 2 2 56 = area i inch reduced. 
| 1636 
a 48 
5 2200 
” . 
n Rem. — . 4 | | | | 
A The area or content of 1 inch heing $7. 58 gallons, 
5 | 3 tenth part of that ſum is 8.7 58 gallons, which re- 
= duced is o B. 1 F. o. 258 G. and fo much will the back 
"a; hold on every tenth of an inch of its depth. The next 
4 thing to be done is to find the content at every tenth of 
n an inch, till you come to the Oe required to be 1 in- 
i ſertedi in the — . e 
ry * 5 6. Fo ” F. 
ſe. 1 Tenth | 8 0 1 : 0.258 6 Tenth = 113: 
he 4-0 : 1 ; 0-258) 58 0 21 
1 2 ; Tenth | =0 32: 0.516% Tenth = 1 43:5 
"i 20.3.1 : 0.258 : Ot: 
ce 3 Tenth n 0.7748 Tenth = =2:0: 
ch 4 : I : 0.258 0-44 2 
le 4 Tenth = 1:0 : 1.032], Tenth = =: 11 
0 : 1 0.258)" 0 £2 
5 Tenth We L 1.290 Con. a at} _ 
> 6 Tenth = 8 2: 1-548 


6 


Une Þ B thus: faſten a ſtring on the top edge of the dec 
tun, as at B, and let an afhitant hold it out on the 
bother fide. Then reſt your level on the ſame place, 


met. Then let your affiitant draw out the ſtring pa- 
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Thus when I come to 1 inch of the back's depth l 
find the content to be equal to that before found, which 1. 


proves the work to be true; and in this manner I pro- Pp 
ceeded to make the table in page 141 to 3 inches of the tl 


back's depth, where all the above contents are placed to f. 
the neareſt even gallon. | pts Koper peo dn a 


r 


7 gage and inch a guile tun in form of the fruſlum of a tl 


cone, and to make an allowance for the drip or fall. Sce ar 


the figure following. 


; Ss 
; _ : 25 99 „„ 
0 i - „ „„ „ „„ 6 „„ x 
- .,at y 
6 6 28990 „anne ener: eee ieee 

a — 
: 3 : 3 | 
; 3 — 
- 
* 


1. 7 AUSE water to be poured into the tun till the 
bottom is juſt govered, which will be when the 
water touches the point o, and ſuppoſe the meaſure of 


the water in this caſe to be 30.92 gallons. _ 


2. With aquadrant, or a level, find the horizontal | 


and hold it in ſuch a manner as that the bottom of it 3 
may be horizontal, which you will find by the plum- 


94 --- rallel <2 


% 


Ce 


* 


Common Brewers, &Cc. 137: 
rallel to the bottom of the level, till it touches the op- 
poſite fide at F, where faſten it; then will F B repreſent 
the ſurface of the liquor when the tun in that poſition is 
full, and it will be alfo parallel to the line oe on the ſur- 
face of the liquor which covers the dri. 
3. Take the perpendicular depth of the tun, that is, 
the ſhorteſt diſtance from the water at e to the ſtring at 
4, which ſuppoſe here to be. = 26 inches =oF = e 


* 


4. Take mean diameters parallel to F B and oe in 


the middle between every 6 or 10 inches of that depth; 
and ſuppoſe the firſt mean diameter a a at 5 inches from 


FB—83.0 inches; the ſecond mean diameter þb t 


15 inches from F B = 78.7 inches; and the third mean 
diameter c c at 23 inches from FB = 74.5 inches. 
5. By the table of ale areas in Chap, xv. find the 


areas, and ſet them againſt their reſpective diameters, as 


in the third column of the following table. Then find 
the contents of the ſeveral depths in gallons, and ſet 
them in the fourth column. Laſtly, convert theſe con- 
tents into barrels, &c. and place them as in the three 

laſt columns of the table. %% en oro of 


Depth. | Diam. | Area.] Cont. in .. 


galls. B. P. G. 
| 10 | 83.6 19.465 194.65 5 2] 7-05] 
10 78% asd 2.50 250 
J 06 74.5 15.458 92.75 || 2| 2] 7:75} 
Io cover the drip 38.92 E 1 42 
20 whole content.] 400.82 14 16.32 | 


Now to find the content at every inch of the depth 
reduce the firſt area 19.465 into barrels, &c. and it will 
be o B. 2 F. 2.46 5 G. which ſubſtracted from the 
whole content = 14 B. x F. 6.32 G. leaves 13 B. 


3 F. 3.855 G. = the content when 1 inch is dry. 


From that remainder ſubſtract the ſaid area, and you 
will have the content when 2 inches are dry; and thus 


continue ſubſtracting the firſt area from the ſeveral re- 


mainders 


| | 138 75 Of gaging and inching - 


mainders until ro inches are dry, when there will re- 
main 8B. 2 F. 7.1 Gs. Then take the ſecond area 
17.25 converted into firkins, &c. and ſubſtract it from 
the laſt remainder, and thus continue to do till you 
have 20 inches dry, when there will remain 3 B. 2 F. 
_ Laſtly, take the third area 15.458 converted into 
| barrels, &c. and ſubſtract it from the remainder when 
20 inches are dry; and thus proceed till you have 26 
inches 4 when you will have remain, if no miſtake be 
made, o B. 3 F. 5.42 Gs. = the quantity of liquor to 
cover the bottom as before found, 
I have omitted to ſhew the operation at large, becauſe 
it is performed juſt in the ſame manner as the copper in 
Art. ii, of this chapter. But the contents at every dry 
inch in barrels are inſerted in the table, page 141, to the 
JC 
N. B. You muſt make a mark at r for a conſtant 
dipping place while the tun is in this poſition 
If this tun had been a cylinder, or a ſquare, whoſe 
| baſes are equal and parallel, and whofe ſides are perpen- 
dicular to their baſes, then it is plain that the dry hoof 


meaſure or calculation: for if half the depth of the wa- 
ter at e D be multiplied by the area of the baſe, the pro- 
duct will be the content of the drip, which ſubſtracted 
from the whole content of the tun will leave the content 
- of it in that poſition, and the dipping place will be the 
| ſame diſtance from A as # is from p, that is, A F muſt 
be eb. In like manner may tuns of any other form 
de gaged and inched, provided the areas are found at 
the ſeveral depths according to the directions delivered 
„„%%;ũꝶ TTT. 88 
No having fully explained the nature of gaging and 
inching, &c. of common brewers utenſils, I ſhall, in the 
next i. By give a precedent of a table-book, which was 
collected from the foregoing operations. 


| A Table 


r A B would be Equal to the wet hoof oe D, and the ſo- 
 lidity of the hoof o ep might eaſily be found either by 
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A Table Book. 
 A— B3—,, common brewer. 
— IE] of 0s || names | 
Is 8883s ss 255 [5 | Dent. 
133 220 1 SE Ha Sie 0 00 oo | ag 2222 Bl 
—_IJ| + ow | | | 5 | 3 | . Diameter. 
7 - S [25 e 7 
Ez 1 | >| 2 311 | — engt. 
82 1 8 912 2 
5 I \© buy - | 
8711115 8 2 T1 FL LE Eg 1 Froaab 
| NB Barry was —3 LH yr | - 1 
38 22 ae Fs al 2 00 — | on 
PIESSISTELN [S817 
—— wow! colwl * 188812 
| ST www. © | 
: wm | © | Nt WO »= - | 
| |[S|&| => $895 3 
[ea £9598 . 
oO | & Doo | | 
. Q 
ES DC. 81 
- | O Ur doh dad du 1 8 
| [als $88]! 1 
£1 | 2 | 4 bf _ 6 8 | 
BY BF SN EF 1 |_o 1 
2 : 
SY 9 * Y 8. 


The above table contains the dimenſions, areas, 
and the contents of the ſeveral utenſils, as they were 


found in the ſeveral articles of this chapter, and which 


are ſuppoſed to be all that are made uſe of by a common 
brewer, For if there were any other utenſils uſed by 
the brewer they ſhould all be gaged and inched ac- 
cording to the foregoing directions, and their dimen- 


ſions, areas, and contents be inſerted in the above table. 


As for inſtance, if there were two hacks, or two 


rounds, or two ſquares; write in the firſt column a 


back and 2* back, or 1 round and 2" round, or 1 ſquare 


\ 


* — 
a. ata. 2 »„— Oo 
2 — 


05 e N 
and 2* ſquare; and then their dimenſions, &c. againft 
them. In this and the following pages are placed the 
contents at every inch, &c. of the depth of each utenſil; 
their uſe is for caſting up common brewers gages, or 
finding their content at any inch of the depth. Here it 
will not be amiſs to obſerve that the wet inches are ta- 
ken in the maſh tun, under back, and backs; but the 
dry inches in coppers, rounds, and ſquares, 
4 Common Brewer's Table Book. 


T5 Maſh Tu. Copper. Under Back. | 
Wet Dry | Wet ; "ts 
| inches, |S] inch, 1 inch. B· F- G- 
1 ef Full. 17 00 2 18 
| 2 15636 ——|-]--- 1523 1.9] 
I 9 61:4: 7131-0 $4- 
4-4] 21.1.2 Þ3] 32-1 £414] 3] 6] 
T5514 43 4-3: [150 5 „„ R 
-4 0 4:51]: 4: frgl 8:31: þ6:hrokr} ad - 
+215 61 9. [5 J13] 3] 's 4.4.7; [120 3] 
T8 Tod © fiÞie} | 8 [obalal 
[9 1.4411 7 H424t. 1 9b 4 
4-20-18] 2 78 fr 31-81-4106 lion 
— ̃ hl 8 LT (7 13 e eee 
I x3 of 1 40 Io ]Io 2] 7 | Half ; 25 
12 10 ON 2] —— frm fonnlenngguent inch. O 41 
q 13 fro e 4-22 eee 
14 11 5} 5 12 2 2 1 — 11 
15 jrz{ 4] 2] | 13 J 8 3/6 1 
16 [13] 3} of | 14 8 1} 2 5 
12 fi F n ns 
118 fi 16 744 
Ig P eo 6er 
20 16 5 6 18 51 3] 6 
4 27 111-4] 3 4-22-44 208] + 
ſ 23. f 30-11 1 21 1449 61-4 ::- | 
23-..:4191. 9-61.41 -22- 3 "'y 387 Rs ol 
25 PR /EF-7--24-1-2þ 5.81]: 5-4 
26: i 51 61 1-25 Frb-3j-61 4-4-4: 
| 27 22 #}4 26 [i] 4]. 8 
28 23] 2 1 27 [03 3 
29 124] I] 7 — 1 
| 39 1-5] ©] 4jTo cover | . 
| [the Cr. o 3| 3 
559 1 e 
„„ 1 of 12-5] | 
4a y e241. 4 3: 1a half In. o 1 | +4 0 
45 | | 5 3 half In. | of III. 5l 1. FA Of : 


ot 


(441) 
Of the uſe of the Tables, 
EXAMPLE. I. 


Suppoſe the depth of the goods or grains were 18 
inches in the maſh tun, how many quarters, &c. 


would it contain at that depth ? 


I ſeek for 18 in the firſt column under wet inches, 


and againſt it is r5 Qrs. o Bs. 3 Gs. = the content. 


Now; In gaging you mult take only even inches in the maſh tun. But 


t:2.copper, under-back, rounds, and fqueres, muſt be taken to the neareſt 
half inch, and the backs to the neareſt tenth, 


"of Common Brewer”. s Table Rook; 


Back. Round, 
Wet inches „ | --.. [Dry 
fand tenths, B. el. L inch. wel. B. F. ©: 
= 1 5 1 5 | Full. 14) 1 x6: - 
n 3 13 5 
4 1 0. 1 3 11227 
5 1 1 Tf 4 44 0 5 | 
6 | x} al 2 EY 14 2 2 
211 3} 2 6 11 0,9 
3 | 210 2] 7 10 16 
„ 8934 
Fa 2 ©, 9 | 9 ut 
»0 2.5.39": 10 8 27 
23 1180 07 
„ 14 7 
4+ 1312 4 1370 
3 146 26 
6 [4 0 40 Pr 6] 0,0 
27 | 4 I 44 3106 5 216 
.:714 45 17.1.5 915. - 
3 18 425 ⁶ 
| 2-0 f 1914 005 OW 
2-4-3} 41-30 20 1 0 3 
2 21 | 3] oſ6 3H 
563 --4 $1370] 22 2028 
4 6 06 a3 2|-1j8.-- FE 
„ „ 24 | i 32 
| 6: 1% 2] 7þ- -25.] i 114 
14.3} 7- 26 | of 35 
E oo 1 
| 9 | 7] 1] 7 Drip —— [of 3]5 
3.0 7 2 81 | N — 
. 1 half inch o os 
1 - {| 2 half inch o 100 E 
= „ 3 half inch oloſ5s | : hg 
_ EXAMPLE 
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E X A MPLE II. 


| Suppoſe there were 1 5 inches of the copper dry, how ©: 
many barrels, &c. would there be in it ? 


"OPERATION; | :  % WE 


I ſeek 1 15 in the firſt column of the copper under fe 
dry inches, and I find 7 Bs. 2 Fs. 8 Gs. = the content. 


When the depth is taken to a half inch. then the con- 
| tents of the half inches under the tables will be of uſe, Ml ® | 
But obſerve when the wet inches are taken, then the 
content of the half inch muſt be added ; and when the 
dry inches are taken, the content of the half inch mult ed, 
be ſubſtracted from the content of the even inches. 


As for example: Suppoſe 15% inches of the copper 
| where dry, how much would it then contain? the con- {3 * 
tent at 15 inches, as found as above, is 7 Bs. 2 Fs. 3 Gs. 
from which I ſubſtract o B. 1 F. 2 G. the area of the bur 
2% half inch, and there remain 7 Bs. 1 F. dd * = = the play 


content required. N 1 _ 
vi 

CHAP. Xl. = 1 

Of caſk . hh 

. gg 

15 Chur gaging is a very curious art, and i is the mof 1 

difficult part of gaging. _ i 


The difficulty ariſes from the great variety of curves ule, 
| that theſe kind of veſſels are compoſed of, and for that er, 
| Treaſon it requires a good deal of judgment, and practice, ſhear] 

to determine the exact content of any cloſe veſſel. In 
order to have a right underſtanding in the matter, it 
would be neceſſary for the gager to have ſome idea offfents 
the conic ſections, becauſe caſks are generally compared 
to ſolids generated by one or other of thoſe ſections ; 
which would enable him the better to diſtinguiſh tc 
which of theſe ſolids the calkr's curve vears * neareſt 


teſemblange. 


/ * 


Gager 


Gagers have reduced thoſe different curvatures of 5 


caſks to four varieties, &c. . 


M Var. 1. Thoſe caſks that are moſt curved, or bent, 


are Sonſidered as the middle fruſtum of a ſpheroid, 
0 


ich is repreſented by the outer lines of the following 


or figure, viz. ATOIBCIGQID. 


A2O02BC2a2D. 


two parabolic conoids joined together at their great- 


per ER rs 
Ge li. fd Od Cav 
25 Var. 4. When the lines are ftraight from head to 


the bung, fo as at the lines A 40 4 3 4 4 4 p, then it is 
he plain that ſuch caſk is formed of the fruſtums of two 


cones joined together at their greater baſes. 


In the practice of caſk. gaging the officers of the ex- 


with reſpect to its head, bung, and length, and yet by 
reaſon of the great or little archedneſs of the caſk's 
Witaves between the head and bung, the caſk may belong 


noſt 
{thereto are the ſeveral varieties gra 
ule,” in order to reduce each variety to a mean diame- 
er, or that of a cylinder whoſe height and capacity is 
early. equal to that of the caxcx. 


rves 
that 
tice, 
In 
r, it 
a offents muſt be tried, I {hall all along confine myſelf to 
zaredſuch rules as will produce the ſame content as though 


ons ;ſthey were caſt by the ſliding rule; fo the young gager | 


ſh toÞhay uſe which method he thinks moſt proper, 
art} N $I ba 


ager f 1 ART. 


Of Caſk gaging. © : 


Var. 2 When the ſtaves are not ſo much arching, or 
bent, the caſk is ſuppoſed to be the middle fruſtum of 
ME parabolic ſpindle, which is repreſented by the lines 


ne Var. 3. When the ſtaves are but little bent, or curv- 
ut ed, they are reputed to be in the form of the fruſtums of 


elt baſes, and is repreſented by the lines 4A 303320 


ciſe are obliged to follow one general method, wherein 
they ſuppoſe that a caſk may have the ſame dimenſions. 


to either of the four varieties; which is according to 
lr. Everard's ſyſtem of call. gaging; and agreeable 
uated on the ſliding 


Alld as the contents of caſks are generally found by 
he rule, and that being the teſt whereby all thofe con- 


iis © ZE RT I. oc - 
: = — r — 9 
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ART; . 
To _ the content of a caſh in any of the four varieties 
TH both by pen and rule, 


a 


RULE. 


i: To find a mean > diameter; 1 


HE caſks being reduced to four varieties, if you 
multiply the difference between the head and bung 
diameters, when it is leſs than 6 inches, 


2465 
or if the difference | between the head and bung ex. 
ceed 6 e N 
. T 
” a add the Product to the bead diameter, then that f um 
will be... a mean diameter. 1 | 
2. To find the content. of 


84 uare the mean diameter, and multiply that ſquare = 
by che length of the caſk, and the product multiply ot PO. 
divide by the factors, &c. in page 57, and the pr 1 8 
quotient will be equal to the content t of the caſk, 


Br, 
By Art. ix. g vii, find the : area of then mean dia 


meter, which area multiplied into the Eogth will be 
| * to the content of the cal. 3 


ties 


The figure of the four varieties of caſks. 


en, 2 2 


Of Caſk gaging. 


22 


a4 


gam 2 nc, 


2 1 na 


Sex nan ks anacnayegaccs 2 2106 


1 I 
0. Lacs... TU 


o fan 


EXAMPLE. 


| HoudD 


* 


Let the above figure repreſent all the four varieties 
of caſks, whoſe bung diameter o à is = 26.5 inches, 
head diameter A D = Bc = 23 inches, and length xy... 


= 28.3 inches; to find the content in ale 
poſing it to belong to all the four varieties. 


4 


gallons, ſup» — 
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: 1. For the ſpberoid, Or ft variety. | 
„ Operation by t the pen. 
Bong D. = 26.4 M. 
Head D. = = 230 nearly J = — * 
Diff. =:-$6 e 
Factor 68 eee 
216 e 


- Hd. D. =. Length} 8. i 
„% i 4 Won oh 
Mn. D.=25.38  —— 


O 
5 
8 
— 
— 
—— ng 


129032 „ 
359. O5) 8258.52 8 50.8 = cont. ). 
147905 in ale galls. 
tro — 
bu 287240 
Rem, — 18288 
By the rule. 


Vs By the e of the diameters, which. in this 

caſe = 3.5, look on the line of inches on the edge of 

the rule, and ſee what number ſtands againſt it on the 

line marked Spheroid, and whattoever number you find 

there, add to the head diameter, and the ſum will be a 
mean diameter ; as in this example againſt 3.5 is 2.4 of 
+ 23 = 25-4 = mean diameter, as before found. ] þe 


, r T * + - _ = 2 = _—_— 
— 4 4 — — N 
* 1 8 8 Nee — 


Y „„ o 1 
. , 23 8 = 1 _— — — * oe - — > 2 LN. — 
"PE. MO TEDL FL I 2 ef Ea) * Z TICY * „5 3 2 
k . i E 3 e TE 1 => 
— — 2 — 23 2 2 — 5 - — A — II 5 wo — l * 8 A 
A 2 — ws & — 4 & bY , » - PF 989 > 5 r e 8 rot 3K =——= „ y 2 he — — —— - = = : 
= f | pn v4 i n = Ne — . 8 * n Dr „ ex I Ain a5 . 5 go > 22 — — 42 
= p * . # 2 " - bl wy 1 * 1 : 5 bo * 
n * 25 * * 2 * 2 2 * a _ * % n -— 4 — 4 Av 1 gas — m — rm a » 
— > - W * v7 * * 1 e 20" 8 " 99 . 8 
£ \ T £ * — 
o — $ N Ly - — —_ 3 A a — — - Sw — — * * * 
avs.  v* bo + " , a 
. 1 < * * R . - C * y 5 
* 5 ; 


22 guru eng 


_ a4 —— CY 2 * 
2 A a 
< MEAT - IN OM 
—_— Py , — 
22 oy 
1-0 4,54 * ® #; 
* a . 94 ws 
© * 


. 2 


Then the proportion for the content will be 1 


„ ons. on D. on c. 


18.905 28.3 2. 50.8 = 
Gage pt. Lengrh. Mean TY Con. 
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Thus the content found both by pen and rule is the 
ſame, viz. $0.8 gallons, which being neareſt to 51 may 
be called 51 gallons ; and fo much would the catk con- 
tain if it were the fruſtum of a ſpheroid. 


2. For the middle fruſtum of a parabolic ſpindle, or 


that of the 2d variety. „ 
| Operation by pen. . | 
Diff. of Mean v. =2 2 
Diams. =3-5 nearly 32 
Factor 62 25.2 
* 504 
. 1260 
— 30 
Prod; = == = 2.170 8 | — 
e 25 3 Sq. . = 6350 
Fa M. D.=2 170 Low th? 
nt. 5. { 8 * | 
lis. 1 1 | of caſk In Sg 28.3 £ 
9 
508032 
3708 
we 359. 05)17971.632(50.0 = = cont. in 
this 35 179525 „ as ot 5 
„ | 5 5 5 
the Rem. —. 19132 
find By the rule, 


bea Wirh che difference of the diameters look on the line 
2.4 of inches on the edge of the rule, and whatſoever num 
Ü ber ſtands againſt it on the line marked 2d Variety, add 
to the head diameter, and that ſum will be a mean | 
diameter. 

3 In this caſe the differgnee | is 2: 5, 1 which: on 
in ale the line marked 2d Variety is 2.2 nearly, which added to 
galls. the head diameter 25. . the mean diameter before 


ound. £ TS. ; 
Thus _ Then 
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Then the proportion for the content will be U 
„ on D. one. on D. one.. | 5 
VC as before found, A 
Gage pt. Leng . Mean D. Content.” 
Thus the 8 found both by pen and rule is the 
ſame, viz. 50 gallons, and ſo much would the cask con- 
tain if it were in the form * a 3 Os called 
the 2d variety. „ 1 
3. For the, fruſtum of two parabolic convids, or r 30 th 
variety of casks. co 
| Operation by pen A 
Diff 1 — +-..: Wen. Li 255 | * 
diams. 3.5 nearly e e | 
V 175 F 3 i q 
#.: + i . 1 pw. | 15 F. 
8 1.925 5 8 MP: 
. . I. 
M.D. = 24-925. Length = ag M. 
| OR _ 186003 2 0 55 | 47d 
49608 i 
> 224008 
4 59.0 05077 1754.28 40.283048. 3 — content 
5 2 in ale gallons, 
| - 318428 
is 287240" 
311883 
LE . 297280 
: =P Yn ig, Remains 24643 
* Buy the rule. 


Wich the 4ifference of diameters look on TRE ks of 
KP e on jos edge of the rule, and whatſoever number} 
ſtands againſt it on the line marked 3d Variety, add to 
the head diameter, and Yr n am will be a mean di L 


— 1 | | | 


Ot Cate paging, j 149 


In this cafe the number ſanding againſt 3. 5 on the 
line marked 3d Variety is 1.9 + 23 = 24-9 mean dia- 
i meter as before found. Then the Proportion for the 
. content is, | 
ME Do... e | - WL 
le As 18.95 : 28.3 ü 249 : 49 = as: before. 
1 Gage pt. 1 M. Dam. 'Cont.. - found. 
d The content found both by pen and rule agree very 
voll, for they both may be called 49 gallons, that being 
za the neareſt even gallon; and fo much would the caſæx 
contain if it were in the form of the fruſtum of two pa- 
rabolic conoids, or 3d variety. . 
4 F. or the fruſtum of two cones joined 3 at their 
h baſes, called the 4th variety. 
Operation by pen. 
Di FI of Ts M. diams. . 75 
diams. | = 3.5 33 YG is 
e _ 127 
Prod. 15 „„ BIISE . 
„%% 9900 * 
M. D. 1 —Þ e 4950 Hol 
Square of mean diameter) 6 12. 58 
183758) 
| 49005000 | 
12251290 
3509 05) 17338518 48.281 = cont. 
So 13 8 8750 n ale gallons. | 


297351 
2287240 1 
eins © 

71810 fn 
295087 
. 5 2 
dd to DL "oo $0435 © 
diy. : -- 35908 
Fa RES Remains — 22570 


tent 
ons. 
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: By the rule. 


With the difference of diameters look on the line of 
inches on the other edge of the rule, and whatſoever 
number ſtands againſt it on the line marked F c, add to 
the head diameter, whoſe ſum will be a mean diameter. 
In this cafe the number ſtanding againſt 3.5 on the 
1 55 las F is 1.77 nearly, which added to the Non diame- 


ter = 24.77, the mean diamcter. 


Then for the content the propor! tion is ; 


on D. on c. on b. on e. 


As 18.95 : 28.3 : : 24:77 : 48.3 = content. 


Ale gage Length. M. Diam. Content. | 
point. 


The content found both 5 pen and 15 is = 


; 


alike, and may be called 48, decaufe it is the neare 


27 even gallon. 


In like manner might the content of the feveral va- 
rieties have been found in wine meaſure, if inſtead of 
dividing the product of the ſquare of the mean diameter, 
and the length of the caſk by the ale diviſor = = 359- 05, [ 


had made uſe of 294-12, the wine divifor. 


And the proportion by the rule for wine gallons would 
ye be, as the wine gage point on D is to the length ot the 


in wine gallons on c. 


cask on c, fo is the mean diameter on D to the content 


As for example, If the content 4 he iſt variety was 


required in wine Salons, the proportion is 


on D. on c. on . on c. 


A 7.15 : 28.3 :: 25-2 : 61.12 wine galls. 5 


W. gage Length. M. Diam. Content. 
point. | 


And in this manner may the content of the oth 


| three varieties be found! in wine gallons. 


ART, 


th 


In 
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ART. 11. 


f 75 find the content of a caſe ſuppoſed to bling 70 all the four 
x varieties, when the difference of the head and bung di- 
0 | amicter is above 6 inches. = 
. e 
e 5 EXAMPLE. 
& Dr the caſk's head diameter = 24. 5 inches, bung 
diameter 31.5 inches, and the length = 42 
inches : to find the content in 1 ale gallons in all the four 
varieties. 
| © OP E R A T I 0 N. 
5 bee . 31. TL 
* Head diam. = 24.5 
e Dit diams. = 23 7 * 7 
ra. Head dia. = 54 4 7 * »64 = 28.98 Mean 
| of Fea ies: = 9 * bo = 28.49 {| diameters. 
er, | | = 4 552 = 28. 143 
„I 2.40% (which 0 i ©] 2 | Contents of 
of the M. 2.339 (by 42, the 2 | levera vari- 5 
ld Ds, a 2.261 (length of eties in ale 
the r (2.206 J the caſE 5 Jgallons. 
tent] The contents may be N 0 the fliding rule 1 in 5 
che fame manner as thoſe were in the laſt article. 
wal __ . 4 
| ART. . 
275 fr the content of. all the varieties of coſts anther way. <p 
: EXAMPLE. „ 
other . + 


per th aſk be ſuppoſed to have the "IE dimen- 
ſions as that in the laſt article: to find the content 
in ale gallons in all the four varieties. 5 | f 


KT. | ; | - 4 


1. For 


FA 
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I. Fe or the ſpheroid, or It variety. 8 
RULE: 


0 twice the ſquare of the bung diameter add che 

1 of the head diameter, and multiply this ſum by 
the length of the caſk, and the product divide by 1077 
(=3 x 359, the circular diviſor for ale gallons in page 
57) and the. quotient will be = to the content in ale 


yon. 5 
„ RE R A T 1 0 N. 
T wice the ſquare of N + 2 
bung diam. g1.5 4: 19 45. 
| Square of head: diam, 24.5 10 % N 
e ee 


. a 8877 


f 5 5 "When multiply by ;y the W = 42 8 


| 1077) 108559-5(100.8=Cont, 
11 che ed of the ſum of the ſquares and length of 


the caſk were divided by 882 = 3 times the circular di- 
viſor for wine gallons in page 57, the quotient would 
; have been = = the content in wine gallons. 


2. For the ſecond variety of caſks. 
T0 twice the ſquare of the bung diameter add the 


ſquare of the head diameter, and. ſubſtract four tenth- 


parts of the ſquare of the difference of the faid diame- 
ters; multiply the remainder by the length of the caſk, 


divide the product by 1077, and the JOE: will be 


its content in ale gallons. 


OPERATION. 


Twice 8g. of B. D. 31. 5 = 1984-5 8 Diff. D. "pa 49 


Square of H. D. 24.5 = 600-25 roof Sq. 4. 9 
Sum — — 2584.75 Fa => 
10 of ſq. of diff. of diam. 195 oY of ak. Re 
Remainder . AGO S; © 
| DS RY 42 


3. For 


107) 167735 304100. ale * NG : 


i: 
* 
7 
ge 


le 


or 


3 For the zd variety if cats, 


| RULE. 


Multiply the ſum of the {quares of the head and bung 
diameters by the length of the caſk, and divide that pro- 


duct by twice the circular diviſor in page 57; the quo- 


tient will be the content of the caſk, of the ſame deno- 


mination as the diviſor made uſe of. 
OPERATION. 


Square of B. D. 31.5 = 992.25 5 
Square of H. D. 24.5 = 600.25 


Sum of the ſquares = 1592-5 HL 


Which x by length = 2 


31850 
63700 


gs E f | the 4th variety O f ca sks __ 1 


„ 


From the ſum and half ſum of the ſquares of the head 
and bung diameters ſubſtract half the ſquare of the dif- 
ference of- the diameters; then multiply the remainder 
by the length of the caſk, and the product divide b 
three times the circular diviſor in page 57; the quo 
tient will be equal. to the content of the caſk of the ſame 


denomination as the diviſor made uſe of 
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718)66885.0(93-2 = cont. in ale 


— — 


« N 
= B 1 — 5 — " . 
, * —— 2 8 2 '4 

5 — = ww VERPY 2 

a 4 — x 

"5. . — * - 
4 — . 17 * *" n * 

2 * 7 >< S 2 


— — VET 


. 4 
* i 

1 

4 

1. 

Lo 

8 7 
MI 

* 
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; OPERATION. 5 
Square of B. D. 315 = 992.25 B. diam. 


= 31, 
Square of H. D. 24. 5 = 600.25 H. diam. = 4455 
Sum of ſquares = 1592. 50 Diff. of diam. 7-0 
F Sum of — 796.28 7 


— . 75 * 
5 5 24.5 Deke ee wh 


| Remainder —— = 2964 25 
Which OE length 15 42 Do 


107)99298 $(92-2 = content in? 

| ES gallons, 

| The rel contents thus found : agree very well with 

8 thoſe found by the former method in the laſt article; ſo 

either rule may ſerve for the finding of the content of a 
caſk belonging to any of the four varieties by the pen. 

But the ſliding rule is preferable to either, becauſe by 

that the contents are found with much more eaſe and 
7 pe en, — 5 near 0 the rot] in practice. 5 


1 4 8 2 ; * 


4 RT. IV. 


To find the content of a al in the . of 4 + tbaveid by 
© the lines c and D on #be rule, 0e the help of the 


. lines of Varieties. 


As, 
CR - 


o = - 
a {pat a Ee. f — 
er ee a + 
A OE IIS ain 
l — * TREEIEM 1 _ n 
= 9 med 15 m 2 — 5 — 
4 . : £ - "1 Ad 
„ * = SI. c . — 


| SET the length of the yg Gre: 65 mT 
| 2.8 | Ale | 
5 ; * for 1 Wine Cots on b. 1 5 
Then Sek for the bvg diameter on OE EY Rote the 


number againſt it on e, which double; then ſeek the 6 


head diameter on D, and note the number againſt it on 
Cz 


0 -01:-Gnz wn 


gallons reſpeCtively. 


rules. 
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e, which number added to double che other before 


found, will = the content of the cask in ale or wine 


EXAMPL E. | 


Let the dimenſions of the cask be the ſame as that ian 

the two laſt articles, viz. head diameter = 24.5, bung M 
diameter = 31.5, and the length = 42 inches: to kind MW 
the content both in ale and wine gallons. | 


I. For the content in ale gallons. 
Set 42 = the length on e to 32.8 on p, then againſt. 


the bung diameter = 31.5 on D is 38.7 on e, which 
| doubled = 97.4; then ſeek for 24.5 = the head dia- 
meter on p, and againſt it is 23.5 on c, and 97.4 + 
23.5 = 100.9 = the content of the cask in ale gallons, 
which is very near the fame as found by the former 


2. For the content in wine gallons. | 


Set 42 = the length on c to 29.7 on p, then againſt , Wl 

the bung diameter 31.5 on p is 47.2 on e, which : 

doubled — 94.4; next find the head diameter = 24.5 

on p, and againſt it is 28.7 on c, and 94.4 + 28.7 

- . A ne content in wine gallonns 
Thi 


s is a very uſeful rule for finding the contents of 


the iſt variety of casks, becauſe it may be performed in 
leſs time this way than by the line of varieties on the 


6 
. 


20 find the content of a cast without regarding the variety 9 
| at all, by having a fourth dimenſion given that is a di- 


ameter in the middle between the head and lung of the 


Es RU 3 


| SET the length of the cask on c. 


15 {46 +] for Wine] Gallons on v. 


H6 Then 


=y 
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and note the numbers againſt them on ©; then, if to 


four times the third added, that ſum will be equal to the 
content of the cask in ale or wine gallons, There 1s 


according to the following directions. 


inſide of the ring for the line to move freely up and 
down with the weight of the plummet. 


| * reſerve. 


ST part of the difference between the head and bung 
_ diameters. 


: diameter garredl., 


——__ 


CE WE. 


re = Hz 4 the len, th =. and The difference of amen = = x* 


2 


＋ hen find the head, bung, and middle rameters « on p, | 


the ſum of the firit and ſecond of theſe number there be 


one difficulty ariſing from this rule, viz. the finding " 8 
a diameter in the middle between the head and bung of 
the cask. But this may be effected by a plumb lige, 


1. Get a ring juſt to fit your gaging rod, ſo as to 
Aide up and down at pleaſure; file a ſmall notch in the 


2. Put yeur gaging rod into the bong hole of the - 
cask, and meaſure the diagonal b a, (ſee the following 
figure) which ſuppoſe = 35.6 inches; then take out 
the rod again, and fix the ring on it at 17.8, equal to 
half the diagonal, as at ©, and put the gaging rod again 
into the cask, with the plumb line running through the 
notch of the ring till it juſt touch the fide of the cask at 
e; then holding the thread cloſe to the rod, take it out 
2 of the cask and meaſure the diſtance Oe, that is the 
| length of the line from the point of ſuſpenſion to the 
_ extremity of the Fame which ſuppoſe = 7 | 


From half the. bung Ros ſubſtract one 


The remainder ſubſtract from the reſerved 
number, and this laſt remainder double and add to the 
head diameter, and the ſum will be equal to the middle 


* The : triangles ab o and a O being ſimilar, therefore 1 when bo is is i 
half of a 6, 4 2 will be bali o. 4 », let he bung diameter = B, the head 


K 


30d 2 4c + BY © nidele dlameter, TD | : 
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 biches | 
W 

I 

8 


5 hy 4. 0 
E X A M P LE. 


Sees the head. diameter of the cask above = = 10 3 
inches, bung diameter = 31. 5, and length = = = 42 inches; 5 
to find the content in ale gallons. | 


OPERATION. 


TI diameter 31. 5 = 15. 1-8 B. Toby = 31.5 
; of diff. of SLIINPECTS = IS H. diam. =: 24.5 


iſt Reade; 3 14.60 Diff. — | 7.0 
Length D c = 16.7 ; Dit 15 75. 


[ 
N 


2d Remainder — | 


Double i laſt rem. = 8.4 
Head diameter — 


Middle diam. _ = 209..." 
Ĩ)hen for the content. 

Set 42 on c to 46.4 on D, then ag: ainſt TE hand ths 
meter 24.5 on D is 11-73 on c, againſt the bung dia- 
meter 31.5 is 19.4 and againſt the middle diameter 
— is 17. + waich e by 4 * = 69.76, and 

e 


1 58 of Caſk being 
11. 73 + 10. 4, + 69. 7 100. 89 = the content of tli 


cask in ale gallons. 

If, inſtead of ſetting the length of the cask to 46. 4, 
had ſet it to 42, then the content would have been found 
in wine gallons. 

This rule is univerſal for all ſorts of bulgel casks, let 
their form or variety be of any kind whatſoe ver. See 


Mr. e $ "Ns page 220, Wes 


6 — 


5 5 A R T. VI. 
5 Ti , fnd the content of a ſpher eidal cask, b having the engt. 


of the diagonal line given, CRT HER knowing the dimicus 


Ju of 1h the head, bang, and length at all. 


1. By the Branan's rule. 


Pur the Brand s rule into the bung hole of the cas: 
1 (ſuppoſing it to be in the middle of the cas) till che 
end of it meet the interſection of the head, and the 
| ſtaves on the oppoſite ſide ; then en that part of the rule 
held in the center of the bung hole on the diagonal lines 
is the content in ale and wine . This! is ſo eaſy 

_ thatit Fequries no example. . 1 


2. By the lines D and r E on the rule, : 
Set 3o on vo FE 

- to | 8 + for (bee Gallons on E 

: Then againſt any diagonal on p is the content upon E 
in ale or wine gallons reſpectively. 7's 


EXAMPLE. 


"Wa 


3 the length of the diagonal . a cask = 28.8 
inches, what will the content be both in ale aud wine 


ballons? 
1. Proportion for ale Sales. f 
on D. on Ek. on Dp. on 3 | 
M8 30 „ 60 u: 28.8: 53 = ale gallons 
"Ding. Cont. Diag. Cont, 
855 eee 2. ro- 


806 


CC 


n E 


8.8 19 


ine 
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— — Proportion for wine gallons. 

end, nk. on d. on kl. 

As 380 1 73.3 28,8 65 = wine gallons, 
Diag. ae Diag. Content. 


By the lines b and c on the rule. 


3 Set the length of the given diagonal of the caſk on 6e 


10 % for 4 Wine Salons on d 


Then againſt that diagonal on D is the content upon c 


in ale or wine gallons reſpectively. 


E XAMPP I. E. 
Let the diagonal = 28.8 inches as before: to find the = 


content of the caſk in ale and wine gallons, 


| Proportion for ale 8 85 35 
on "HY | 


| once on d, one. 
* 21.2 :28.8 ee z in ale gallons. 
Gage P.. Peg. - Diag« - Content. 
„„ Proportion for wine gallons 2 
n, , ß OS; 
As 19.2 : 28.8 :: 28.8 : 65 = wine gallons. 
Gage pr. . Dig. © Conant 


Thus the contents found Scher way are the ſame; as 
alſo by the Branan's rule; for againſt 28.8 on the line 


of inches there is placed. 
825 187 gallons 
5. Wine 


on the diagonal uns, equal to the e contents before found, | 


— * — 


ART. vi. 


To fd the content of a . in the form of the 2 ol 1 5 


Done. 8 


RULE, 


Irn Sh convenient inſtrument take the meth 
oF the cask within the heads, and alſo the top 
and 


. | 
* 


= enough 1 in practice. 


160 Of Caſe aging. 


and bottom diameters ; ; then by Art. i iv. Chap. viii. "Bad 
the content. 

Or add the top and bott diameters topertier, and 
take half that ſum for a mean diameter, equal to that of 
a a cylinder of the ſame height as the caſk; then by 
Art. it. Chap. viii. find the content, which will be near 


EXAMPLE. 


Tet the following figure 1 the 1 whoſe 
top diameter AB = 28 inches, bottom diameter D C 


S 20 inches, and the length o a — 3⁰ inches; to rae 
the « content in ale gallons, | 


"© Comcar Ca sk. 


. 255 21 Z, 1 


OPERATION. 
5 „ 922 the rule, 


5 Dc _ 20 AF 18. 95 30: 7 24 1 nh 1 =ale g8. 


8 Ale gage Lch. Mean. Content. 
6 Sum — 318 point. ; Re Php Er 
4 Sam 24 = Mean. | 


The content thus found is = = 48.1 ale gallons, hich, 
with the mean diameter and length, I have put into the 
Tpecimen of a dimenſion book ex adited in Chap. xiii. 


| . Juan 


= 
Pd 
— is - 


_— oC& 


5. 


( 161 ) 
WIOOUBRBCICOEN IQEC > e < Se >0 ee de 
CHAP, Xn. . 

& alleging. 


DEFINITION. 


[Jaco of caſks | is the finding of the vacuity 
Jof a caſk that is part. full and part empty: or, 
which is the ſame thing, the ae of The r of - 
liquor: dank is in + ſuch caſk, 8 


Ls tA 


ART. * 


T e a ng 91 5 the. line If 7 on the OY : 
having the bung diameter, wet inches, nd the content h 


WF the 1 
RULE. 
GET the bung diameter on c to 100 on the une 
marked S. ly. or Segments lying: then ſeek the 
wet inches on c, and obſerve what number ſtands 
againſt it on the e. which call a Warn 1 num- 
„„ 
2. Set 100 on A to the content of the caſk upon By 


then againſt the fourth number before found on A is th 
Quantity of e in the caſk on B. 


EXAMPLE. 


Let the following figure repreſent 1 caſk,, 
whoſe bung diameter = bo = 25 inches, and wet 
inches = e 0 = 11 inches, and content = 48.3 gal- 
lons: tg. find the quantity of liquor in it, or the BY 
ae ed Ne D. 


A 1 
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A LXIING Casx. 


Is. : e | , 
. | To 
5 ; — | | be 
A; 3 * B 3 
„ . 1 * 
atk - dd 
8 ä | 
e — 
= = 
D = C 
4 0: 
P R O p 0 R T I O N. 


on e. on S. I. on c. on S. J. | 
1, io © 12 ©3414 = 4th number, 


B. diam. Segs. W. inch. Seg. 


on A. | On B. | 'on A. dn 5. Ne” | | 
2. As 100 : 48.3 : : 41.4 : 2 = quantity of 
Segment. Cone, Segment. Cont. liq. in caſk, 


i But if you wanted to know the vacuity of the caſk, 
or what it wanted of being full, viz. the part A5Bde 

a, then, inſtead of making uſe if the wet inches, ul the 
dry inches, 


Sie” Thus, 
on c. on S. I. on c. on S. I. 
1 26-73-1002 6s = 4th num. 
5 diam. Segs. 78 inch. Segs. 
EY ee n EE = CS 
. As 100" ! 48.3 1 "58.2 5 28. r = Vac. of 
Segment. Cont, _ e Va, Fak. 


This laſt ſum found added to the quantity of liquor 
in the caſk, viz. 20 + 28.1 = 48.1, which is but two I 
tenths leis than the content of the caſk. TS 


. 
1. 
3 * 
- 
; ; oh 

* . 

. * va 
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ART. U. 


To find the ullage of a flanding caſe by the line of ſegments 
on the rule, having the length, wet inches, and the con- 
tent of the caſe given. | 

. . 
I. gET the length of the cask on © to 100 on the line 
marked ſſ. or ft, or ſegments ſtanding ; then ſeek 
the wet inches on c, and obſerve what number ſtands 
againſt it on the ſegments, which call a fourth number, 
2. Set 100 on A to the content of the cask upon B, 
then againſt the fourth number before found on A is the 

quantity of liquor in the cask upon B. 1 5 
nd nn WNAMPLE es 1 
Let the following figure repreſent the ſtanding cask, 

whoſe length 5 = 30 inches, and wet inches e = Ix 

inches, and content = 48.2 gallons; to find the quan- 

tity of liquor in it, or the part aed c p. ne 


A STanvDiING CAsk. 


N on c. on {T. | on c. ; on ſl. e 
woſf 1. As 30 : 100 :: 11 : 35-2 =gath numb. 
| Length. Segmts. W. inches. mts. 0 5 


2. As 


* 
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| on Ac on * ON A. ON B. 
2. As 100: 48.3 :: 35-2 : 17 = quantity of 
Segment. Cont. e . Cont. liq. in cask. 


But to find the vacuity of the cask, or the 18 A534 
_ ea,/the not will ſtand thus: 

n e.. on l.. on cont; 

1. As 30-2700 5:5 -19" G3 = ath numb. 
Length. . D. inch. Segmt. 5 


, ee ͤ nee, ond ee 
2. As 100 : 48. 3 1 31 vacuity of 
Segmt. Cont. Segmt. Cont. „ "OASKs 


The quantity of liquor in the cask = 17 + 31 the 
vacuity = 48 Sallons, nearly equal to the content of 
the cask. 

The difference between the ſum of the ſeperate parts 
thus found, and the wholecontent of the cask, is occa- 

ſioned by the line of ſegnnts being adapted to one par- 
. ticular ſort of casks only; ; which is not very material, 
and may do wel Ant, lo in practice. 


* —— — 


— 


A R 35 „ 


3 T: ullage a lying cask by the pen, having ihe hung diam | 


ers wet inches, and the content of the cask given. 


RULE. | 1 85 
1. DIVIDE the wet inches by the bung Jiampter; 


and if the quotient be under ,500 ſubſtract a 


fourth part of what that quotient wants of, 500 from 


the quotient, and the remainder multiply by the content 


of the cask, and the product will be equal to the e 
25 uty of liquor in the cask. 


2. When the quotient of the wet inches divided by 


the bung diameter exceeds , 500, then add a fourth part 
of that exceſs to the quotient,” and that ſum multiplied 
by the content of the cask will proguce the content of 
=o 2 in che 5 


a” 


* 


 EXAM- 


W of Caſks. 16 5 


EXAMPLE. 


Let the dimenſions and content of the caſk be the 
fame as in Art. i. of tnis chapter, viz, bung diameter 
= 25 inches, wet inches = 11, and the content of the 
caſk = 48.3 gallons: to find the quantity of i] 


in i the calk. 


OPERATION. 


B. * W. inc. Quotient, $94 
"mY ) 11.0 ( ,44 , = leſs than, 500. 
500 es "y 
060 = difference, 


Org = of dif, ſubſtradt. 
„42 5 = allies. 
48. 3 = content of the caſk. 
1275 | : 

3400 

1700 f 


20, 5275 = content of the andre in caſk, 


The vacuity of the caſk may be found by dividing 
the dry inches by the bung diameter, inſtead of the wet, 
and managing the Quotient according to the foregoing 
rules. 

The content of the ullage found by the pen differs 
ſomewhat from that found by the line of ſegments on 
the rule. Which is neareſt the truth 1 will not take 
upon me to determine; however, the line of ſegments 
muſt be made uſe of by the officers of che exciſe for 
e the ullages of ſuch walks. 9 


| 


. 5 - 4 y —_ = 
%; $$ her bool df hen. a AAS ROI”, wc rs > — ION 
* 
ö * 


Se n 0 * 
* * 8 * 
k 


_ multiplied by the content of the caſk, the 3 will 
be equal to he quantity of liquor in the Sa. 


. in Art. ii, of this chaprer, viz. length = 30 
ov inches, wet inches = 11, and the content of the cack 
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ART. IV. 


To find the content of the ullage of a ele cash 5 the ma 
| having the length, wet inches, and the coment of the nag 
. Ls | the 


"RULE. 


„ DIVIDE the wet inches by the length of the _ 
caſk, and if the quotient be under, 500, ſubſtrac t 


one tenth part of what the e wants of 5500 from 


the quotient. 
2. If the quotient exceeds „5oo, add one tenth part of 25. 


that exceſs above ,500 to the quotient, then if the dit- 


ference in the firſt caſe, or the ſum in the ſecond i 


T. 
Cha 
ſurfa 
the! 
may 
18 th 


EXAMPLE. 


4 the i and content of the = be the 


=-48.3: to find the quantity of liquor in the cask. 


OPER A T ION. ou 
Leih. W. inch. Quotient. = 


39 ) 11-0. (367 fere = = leſs than ,500. 


| man!. 
„500 


„133 = difference. 


—— 
* £ 


| ! ; 5 20133. = —_ T5 of aif bub rest. 


35 37 = multipler 
4 4 = content 91 the cask. 5 


I 17,0 8 37 1 =content of liquor i in cask. 


Ne 


\ $4 
: . 
* 4 - 
— * 
£2... 


—— — r ] . ]§—²iI , 
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This agrees very well with the ullage found by the 


line of ſegments in Art. ii. of this chapter. If you 


make uſe of the dry inches inſtead of the wet, and ma- 


„nage the quotient as above, you will AE? the vacuity of 


the cask = W W 


. 3 — 65 66 ” hs. th... * * — ꝗ—— 
AR T. | EN 


2 ung. 43 in the form of the fruſtum of a a cone. See 
the figure in Art. vii. 9285 1 


R UL E. 
TAKE the top and bottom diameters, wet takes, 


to the quantity of liquor in the cask. But in practice 
ou need only take the wet inches, and gueſs at a mean 
fameter by laying the gaging rod over the top of the 


manner as [if it were a x Cylinder: 


EXAMPLE: 


he content in ale gallons? 85 


PROPORTION, 


on n on; Ce on p. | on c. FE 
\s 18.95 12.5 : 22 : 16.9 gallons 
A. Sage pt. W. inc. M. D. Cont. 5 


2 N * 1.7 
5 CO 
. . * 2 
5 b 4 0 „ : 
s — 4 © : *% - ; , 4 


and the length of the cask; then by Art. x. 
Chap. viii. find the diameter of the cask at the liquor's 
ſurface ; then having the top and bottom diameters, and 

30 Wthe height gf-the little fruſtum edc p, the content 
a* {may be found by Art. iv. Chap. viii. which will be equal 


cask ; and then find the content by the rule? in the ſame 


Suppoſe the depth of the liquor S e = 12. 2.6 inches, — 
nd I found the mean diameter = 22 e what is 


J 
1. 
"MY 
* 
" . [1 
> N 
THR 
* 
© 
: 
47 
77 a 
oe © 
- 
4 
14 
1 
1.% 
"$52 
4 
{; 
"Ja \ i; 
#t 
4 * 
FL 
1 
1 
V1. £ * 
19 
= 
bx 
1 
* 
WY 
* 
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CHAP. XII.” _— in 
Of gaging of malt, Ge. . 8. 10 

e MKT, #: 5 
To gage + fix a mal! t/ter”s ſquare, or oblong c dien 1. As 
| e 5 


1H a dimenſion cane, or ſome other conve. 
nient inſtrument, meaſure the length and 
breadth of the ciſtern in ſeveral places, and in caſe you of 
find any variation, add the lengths or breadths together, 
and divide their ſum by the number of dimenſions taken 
of each, and the quotient will be a mean length o , 
breadth; and at the fame time take alfo the depth 4 of the 
"ciſtern. | 
2. To find the area of the ciſtern, multiply the length 
by the breadth, and that product multiply or divide by 
the factors, &c. for ſquare malt buſhels in page 57; and 
the product or quotient will be equal to the area, which, 77 
with the dimenſions, transfer to the ſpecimen of a di“, 
menſion book, exhibited in Art. ix. of this chapter. 17 
EX AM PL E. £0 
Suppoſe the length of the ciſtern was found to be 2 
114 inches, the breadth 58.5 inches, and the dept 
= 36 inches; to find the area at one inch, and fix It il NJ \ 


the dimenſion book. 3 the « 

„„ OPERATION. the « 

Length VV viEtu 

Breadth = = 88 5 © 1 15 2. 

37 | e 1 5 the e 

, 570 _ | Ihe p 

21 50. 4205659. 00(3. 10 = area in buſhels, PISA 
645126 ; 

217740 St, 1 du 

215042 | ns paged 


WT. | Rem. 20980 | 


— — 
- — TI — 4 > egg. = * _ * : N 
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It will be neceſſary to prove your work by the rule, 
in order to prevent any miſtake that may happen in the 
operation by the pen; and for that purpoſe the propor- 
tion will ſtand thus: %% e 


on A. on 55 oon A. on B. 2 
As 2150.42 : 1f4 : 58.5 : 3.10 as before. 
M. B. Length, 5 Breadth. Area. ES 


The anſwer comes out the ſame both by pen and 
rule, which proves the work to be right: therefore J 
transfer the ſame, with the dimenſions, to the ſpecimen 
of a dimenſion book in Art. ix. of this chapter, which 
was. required. FFC N 

Note, Ir any depth taken in this ciſtern be multiplied 
by the area, the product will be equal to the content of 
the malt that is in it. e 5 


To gage and fix a malifler's round ciſtern, whether it be the 
fruſtum of a cone, or part of a hog ſhead or pipe ſtanding 
:po# one head, the other being cut of - 

; J 8 

I. WITH ſome convenient inſtrument take mean 

diameters between every ſix or ten inches of 
the depth, according to the greater or leſſer difference of 
the diameters. of the veſſel, as was ſhewn in fixing of 
victuallers utenſils. At the ſame time take the depth, 
2. To find the area of each mean diameter, {quare 
the diameters, and multiply or divide each ſquare by the 
circular factors, &c. for malt buſhels in page 57; and 


Ie products or quotients will be equal to the ſeveral 
eas chr!!! Noe i 


FEN AM NLE. 
Suppoſe the depth of the ciſtern, or: uting fat; to 1 | 
gaged, &c. = 30 inches, _ the diamcter at 5 inches 


* - - pp 
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4 


from the baſe = 29.6 inches, at 15 inches from! the baſe 
the diameter = 33 inches and at 25 inches from the 
baſe the diameter = 36.2 inches; to find the reſpeQive 
areas of the mean diameters in malt buſhels, 


OPERATION. 


= Mean diameter = 29.6 
wa, 29. = 
1776 
” 2664 
5 


2738 876. 1 32 = - lower area. 
N 1 EE e 


N 
8 


Rem. "2. 0 
Io like manner is the area of 33 inches found to be 
== Ao, and the area of 36 inches = .48, as I have {ct 


them in the ſpecimen of a dimenſion book exhibited in 
the ninth article of this chapter. 1 


The proportion by the rule for e areas is, 


on p. on c. | on p. on c. | 
£02.92: 1 1.5 22046; . - Iſt area. 
Av 52.3 OE 1003-2043 40 5 20 arcd. 
VVV 48 = = 3d area. 


©. pt. Unity. M. D. "os: 


Note, All depths that are taken in this flea: muſt 


be multipped by the reſpective areas to which they be 
long, viz. If 10 inches or under by the firſt area, that 


art from 10 to 20 by the ſecond area, and from 20 to 30 
inches of the depth by the third area, which added togeJ 


ther, will be the content at any depth. 


eo» 
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AK T. int. 


To gage a couch of malt in a ſquare or oblong frame, and 
CE ind the content of the ſame. | 


RULE. 


1. 71TH a box and tape meaſure the length and 


breadth of the frame, and with a gaging- rod. 


take the depth of the maſt in ſeveral places; then add 
theſe depths together, and divide their ſum by the num-_ 
ber of depths taken, and the quotient will be a mean 
BA. EI Tr ns oy os 

| A To find the content multiply the length, breadth, 
and depth together, and that product divide by the 
ſquare diviſor for malt buſhels in page 57, and the 
quotient will be equal to the conteat of the malt in the 


couch. | 


EXAMPLE, 


| Suppoſe the length of a couch of malt was found = _ 
105 inches,, the breadth = 104 inches, and the depth 


= 20 inchcs; to find the content in buſhels, 


OPERATION. 


| Length = 105 
Breadth 1 
3 --3 
1050 
20020 -.- 
a rs ro ̃ Ce 
Product = 2184 5 
e , ep oy 
21 50.42) 218400. 00(101. 5 = cunt, in buſhels, 
3 eee . 
335800 
e 
1207580 
1075210, 
3 — 


Remains 132370 


. * 
z 
4 bo * » — 
— 2 
4 
CY 
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138 --- | Of Malt gaging. 
To find the content by the rule, the proportion is 
VVT ; 
As 20 : 105 } 2? 104 for. = as before 
Depth. Length. Breadth. Cont. found, 

The common method of gaging malt in frames is to 

ſind the area of the frame at one iuch deep, and to keep 

that area fixed in the malt book. Then the content of 
the couch is eaſily found; for if you multiply that area 
by any depth, the product will be the content. 


1 
— 


. e 
To gage a couch of malt that is not in Mhame, but laid in 
2 @ ſquare or oblong form, with one or more if its ſides 
ſlanting. 5 . VF „„ Tee 6 
T. JF the couch is laid in the middle of the floor with 
2 hoth the longeſt and ſhorteſt ſides ſlanting, then M- 
faſten the tape at the edge of the top furface, and draw 4 
out the tape till it comes perpendicular over the outſide 
5 edge of the bottom on the other ſide, which may be 
found by droppingof a few corns of malt, and extending 
che tape to the place where the gorns fall from, fo as to 


touch the outfide edge of the botton . 

= OE Tiga for both. length and breadth, which diſ- 
tances will be equal to the true length and breadth; for 
the flanting pait that is cut off on one fide; will juſt fill 


uß the empty ſpace on the other fide, _ 


„ 8 PEA 0 4 


my - 


2. If one of the fides, or one of the ends, are laid 
againſt a wall that 1s perpendicular to the horizon, then 
fix the end of the tape cloſe to the wall on the ſurface of 
the malt, and draw out the other end till | it comes 
perpendicular over the outſide edge of the bottom; || } 

there lay hold of the tape with your finger and thumb, ru 
and carry it back again till it juſt touches the outſide} for 
W cg of the top ſurface; with the other hand draw pc: 
b tape right over the malt, and obſerye the _— 

FFT . e 3 


* 2 
— 
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her of inches at the place of its doubling, which will be 
equal to the length or breadth of the couch. „ 


23. Take the depth and find the content accordin 


to the directions in the laſt article, which is ſo eaſy 
that I ſhall paſs over this article without giving any 
example. | | 


ä 


i 
To gage a couch of malt in the form of the fruſtum of a cone. 
IN ſome countries there are private maltſters that ſteep 
ſo ſmall a quantity as four or five buſhels of barley ; 
and it is the common way of ſuch maltſters to empty 
their ciſterns in the middle of the floor by throwing it 
all on a heap, whereby there is formed a little cone, and 
in that poſture they leave it for the gager to take his 
dimenſions. . V 


R UL E. 


and make* 72 bn "A Re 5 elfen tte depth of 


the couch in the middle, and fix the end of the tape on 
the outſide edge of the top diameter, and draw out the 
other end acroſs over the malt till it reaches perpendicu- 
larly over the outſide edge of the bottom diameter, then 
that diſtance will be equal to half the ſum of the top and 
bottom diameters, which may be taken for a mean di- 
meter, though not exactly true; yet it may ſerve well 
enough in practice for ſuch ſmall quantities of malt. 

2. To find the content of the couch, ſquare the mean 
diameter thus found, and multiply that ſquare by the 
depth of the malt, that product divide by the circular 
divitor for malt buſhels in page 57, and the quotient will 


be the content. , oy 
But this may be found near enough the truth by the 
rule, and with much more eaſe and expedition, there- 
fore I ſhall omit the working of this example by the 


pen. N 
18. EX AM. 


1 [4 Of Malt Sabi. 


As 52.32 . . 


2 — Ons. 7 ION — F 
. S 
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EXA M P LE. 
Seppel the depth of the couch was found to be = 6 


inches, and the mean diameter = 50 inches, what will 


its content be i in buſhels 2. 


Proportion by the rule. 8 


on b. oh . on D. on c 


88 
Gage pt. Depth. M. * Content. 


MK 


_ en 2 a 


ART. "wt. 


270 gage a floor of 1 malt, and 0 find 1. content of the fame. 


\LOORS of malt are generally laid in a ſquare or 
oblong form, with their ſurfaces · uneven, that is, 


in ſome places deeper than others; therefore with a 
gaging-rod and braſs plate take the depth in divers 
Places, which ſeveral depths add together and their ſum _ 


7 1. 2 naumbar . 1 8 ** . 


will be equal to a mean depth. 'T Chen with a box and 


tape meaſure the length and breadth of the malt, and 


enter the dimenſions in your bock. 


2. To ſind the content of the floor of malt: this may 
be found in the ſame manner as the couch in Art. iii. of 


| this chapter, both by pen and rule, and if the malt line 


marked M. Dis very good, by 
amount of the floor be des 200 buſhels. 


the rule itſelf, if the 
But if it is 
not true, and the floor be large, it will he beſt to uſe both 


| pen andjrule for finding! its content according to the fol- 


lowing directions. 
CAS i 1. 


18 the length or breadtf ef the floor be exactly 215 
inches, then multiply the other dimenſion by the depth, 
and the product will be the content in buſhels, But 


you muſt mind to prick off one figure for a decimal when 
there 1 is none in the depth 5 2nd it chere is a decimal 


taken 


5.5 = = cont. in buſhels 


ut IE” 


Re Row oO wu mM 


y 
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taken in the depth, then prick "= two ſigures! in che 
product for decimals, ; 
CASE II. 

If-the breadth of the floor be above 21 5 1755 then 
ſubſtract 215 from it, then the remainder reſerve. Next 
multiply the length by the depth of the floor, and prick 
off one or two decimals from the product, as in the firſt 3 
caſe. | 

To this orodudt add the content of a floor whoſe di- 
menſions are equal to the length and depth of the given 
floor, and breadth equal to the reſerved number, or equal 
to the exceſs of the floor's hreadth above 215 (which 
muſt be found by the rule) and the ſum will be equal to 
the content of the floor 1 in buſhels, &c. 

W . 

1 the brejdeh of the floor be leſs than 215 inches "Fa 5 
ſtract it from 215, and referve the remainder; then, as 
in the laſt caſe, Oy the length by the depth, and 
prick off the decimals by the firſt caſe; then from the 
product ſubſtract the content of a floor whoſe dimenſion, 
are equal to the length and depth of the given floor, and 
the breadth equal to the reſerved number, or equal to 
what the breadth wants of 215 (Which is found by the 
rule) and the remainder will be equal to me: content of 
the Hoor 1 in buſhels, c. EP . 


EXAMPLE I. 


8 


A O only 


Suppoſe with a gaging-rod and braſs 1 = 
plate 1 took ten depths, and they were as 2 = 3, 
they ſtand” in the margin, whoſe fam = 35: 3 == 2. 
inches, which divided by 10 = 3-5 =the 4 = 3. 
mean depth; and ſuppoſe the length of the 5 = 4. 
floor = 650 inches, and its breadth =250 © = 4, 

Finches, what will the con! nent“ be in malt 4-28 4, 
buſhels ? 8 =2; 
15 7 2 
ih 10 2. 
2 Sum ==35.0 
14 


14 =o 5 be done right. 


Or Malt gaging. 
0 PE R A T 10 N. 


Length. Breadth. Depth. 
650 . 3. 5 
3.5 MES 85 


3250 35 = remainder above. 21 5. 
1950 EE 
Prod. = * 50 

Add 37/1 


— — 


Cont. = = 256 6 balbele ns 
- Then * the rule: 


on M. on B. on A. on B. 


| | A As 3-5 . „ content t be 


Depth. Ling. "In: Content. 1 added. 


As the rule now ſtands you may prove your work; 


for if, inſtead of looking againſt 33 on A, yon look 


againſt 250 = the breadth on a, you will find 264.6 
on B = content before found, Which Proves the work 


E XA NM p 1 E II. 
Let the length of a floor = 700 tas breadth = 


5 200 inches, and the depth = 4 Inches: to find the 


content in buſhels. | 


OPERATION. 
Length. Breadth. Depth. 15 
J EE 
. 215 = 
Product = 280.0 a 15 = : diff lefs than 215. 
Sub. 109.5 
Cont. = 260.5 


5 Then 


LN 


he 


Then by the rule. 


19.5 = cont. to be fob= 


"As 4 5 70 „ 
Depth. Length. Diff. "Content ſtracted. 


As the rule now ſtands, nf 200 on A is 188 on 
B B equal to the content in buſhels, as above found which 
proves the work to be done right. I have given no 
example in the firſt caſe, becauſe it is ſo caly that it 
would be of no uſe, 


ART, VII. 


5 Ts fad the content of a floor of malt (having the dimeyfon ons 


e Without either pen or ks, 1 


Ie ler the lenpih or r breadth = 215 or 21, 15 the 
other is the area, allowing one b in the Arik, 5 

and two in the ſecond-cafe for decimals. : 

But if neither tine length or the breadth be equal to 


one of the above numbers, but agree with any of the 
OF numbers, viz. 


. 430 Or 325 | | 0 2 4 ED bn, 

5 Or 4.5 „ = 

If the 2 805 or 86 then my 4} ae. 

length or} 107-5. SY ts di- 1 5 be 

| breadth 3 129 | menſion 1 the 
„ 1 1 4 area 
TH | by daes 

101938 * l J 


Which area multiplied into the depth will produce the 
content of the floor, allowing fer decimals in the 98 . 


according to the foregoing Tong. 


| Theſe numbers are multiples of 215, viz. 430 = 
| 215 * 2, and 645 = 215 * 3, &c. therefore may cafe 


be remembered; and thereby the content of any floor 


0K malt may be found almoſt by wn TT 


1en 


ES YH 
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2. If it ſhould happen that neither the length nor the in 
breagth agree with any of the foregoing numbers, but ro 
1 equal to one another, then you may take from th 
öne of them as many as will make the other equal to one i 

of the foregoing numbers, and multiply the remainder e 


by the multiplier belonging to the number it was com- 
3 3 to, and the product will be equal to the area, as 


3. If the length be double the breadth, what you 10 
| take from the length muſt be but half added to the 5 


| breadth ; or if you take from the breadth and add to the E. 
length, add double the number to the length of what 
you took from the breadth, and ſo in proportion for any 

other. e VF 


, t 
2 find the area of a floor of malt, by having the roots of tat 
the length and breadth and alſo the content, having | | 
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mt depth in ine les given. N 
i= IN order to find the roots of the length and breadth I me 
Wi = you muſt have the root of every buſhel, and every 7 


| tenth of a buſhel, marked on the tape; which may be are 
done by the help of the following table of roots; for if the 
 _ at the inches and tenths, as they ſtand in the column of are 
inches, you mark the buſhels and tenths, as they ſtand wh 
againſt them in the column of roots on the tape, you er 
may thereby find the root of any length or breadth from 
$4.43 inches t0700.2 ene. 


The table is conſtructed in the following manner; 
the ſquare n 2150.42, the ſolid inches in a buſhel 10. 
of malt, is = 46.237, which is alſo = to the root of x Rane 
buſhel. Now if this number be doubled and trebled, | 
&c. you will alſo double and treble the roots; for if at 
46.37 1s the root of one buſhel, then at 46.37 x 2,= 
92.7 is the root gf 2 buſhels, and at 46.37 x 3 = 139.1 | 
is the root of 3 buſhels; and thus, by continually add- 
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ing of 46.37 for every buſhel, you may gain as many 
roots as you pleaſe of the even buſhels, and the roots of 
the tenths of a buſhel are gained by adding and ſub- 


ſtracting one tenth of 46.37 to, and from that ſum for 


every tenth of a buſhe]. 


EXAMPLE. 


Root of 1 Salk; — 566 37 Root of 1 buſh. = - 46. 27 
10 of 46. 37 add = 4. 037, - Yo of 40. 37 ſub. = 4037 


Root of I; 1 B. = — = $T- o Root of 705.— : 41, 733 


4.637 „ 
Root of 1, 2 B. — 55. 644 | Root of * = 37. 096 1 
VVV 7 rs 2 
3 of 1.3 B He Dig; 281 : Root of. 7 32. 459 ; 


And thus, by continuing the ene was the « following _ 


able of roots completed. : 
Now by having theſe roots marked on the backſide of - 
the tape, as they ſtaad in the table, it will be an eaſy : 


matter to find the area of any floor of malt. 


For if the roots of the length and breadth of the floor | 
are taken with a tape thus marked, and multiplied toge- 


| ther, the product will be the area 'of that floor; which 


area multiplied by the depth will produce the content; 
which may be Pres by the head without either 25 | 
or rule. 


* * A M P L E. 1. 
erde I found the root of the length of a floor : 


10.2 buſhels, and the root of the breadth = 3.3 buſh: ls, 


and the depth = 4 inches; to find the content. 
10.2 X 3.3 = 33-66 = area, wh. ch multiplied * 4 
134.6 = contents in a buſhels... 


AR 
A Table of the dimen ons, and content in ak inches, 7 ze 


ftandard buſhel, . half bujhel, peck, and gallon; with the 
pen weight Frater that each will contain. 


oh ( 1860 5 | 
. 4 Table of Roots. CS. © Js 
. 4 lncs. Rts. Incs, *. Inc. Res. Incs. Ris= Incs. Rts. fe 5 
23,2 55 [1623] ,5 3,45 4% 25 5795655 = 
{4 27,9] ,6 [166,9] ,6 1306, | „6445, „ 158433} 0 | 
ll 32,5 37 [17120] 37 310, „ 45, | ,7 [538,9] ,7 | 
: 37718 [176,2| „8 [3153] 8 [4544] 33 593,8 
3 4137] ,9 [180,8 ,9 320, ,9 459, ,9 598,2 „ 9 
nt 45,411,B.1185,514,B.[324,6[7,B.1463,7|r0,B-J602,8[r3.B.| 
* | 51, 190,0 1 329, 2 ,r 48,3 ,1 [60% „ 
48 1 556] 2 [19448] 2 [33359] 32 473, | 32 61251 2 
A 60,3073 [19934 23 338,50 33 477653 [616,7] 73 
wt | $429] 44 [224+ | 24 [34353] 4 452,2 24 [621,4| 4 
Wi | £9291 35 [29527] 35 134753} 35 486,9 626, 25 | 
1 79% 56 fz 13,30 5352,44 6 491,5 ,6 630,6 „ 
i 78,8) ,7 P75 :7 357, 7 496 ,7 63,3% | 
83,5] ,9 [222,6| 8 367,7 ,8 500,8 ,8 40, 8 
| 85,1] ,9 227,2 59 366,3 29 [5934] 59_ 164445] 99_ | 
$ 9227j24B-[23138[5,B-[377, BB. 51510 1.B. 40% 4B. 
974 1 236,50 1 [37546] f [514:7] „f 653,8 | 
Ii 02, | ,2 [2411] 52 380,2 52 $1943] 32 55853524 
__ = 1106, 7] ,3 [2453S] 33 384,9 53 [524 | 33 (003,11 33 | 
_ [11133] 4 [250944] 4 389,5 ,4 528,64 66% „4 
= | | 5 . 5591 35 2555 | 35 3971 27 [53333] 25 672,4 25 — | | 
_ 12055 56 259,7 56 398,8 6 53799] 6 677, 3 
1 J 257 „ 120443] 37 403,4 „7 154235] „7 681566 37 
=_ oo 1J129,8 58 268,98 408,1 „8 5428 (636,3 „8 
_ 423435] 39 [27350] 29 412,7 ,9 [55153] „% 690,9 49 . Hi 
1 13951035 B. 278,26, (41753%, B. 5564 1255 60 555015 B.“ 
= C 14357] 1 [25239] 1 422, „ 675 [ „f 70, . 
" 2 | 14.5,4. 92 287,45 752 42656 52 | 56577 52 8 | 7 0 
TM #253» | 33 [9257] 33 +3 19%] 23 2 333 | 
i 2 222 L 24 1296481 44 143559) El. 


447 «£2. 
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A Table. 
= | Names. Diam. "TIRE Cubic, 2 . = 
4 $23 12 oe: inches . . 1. drs; 
i 1 Buſhel. 18,5 $9 2150,42 77 | 12 8,68 
1 Half buſhel.] 2457,34 1075321 | 35 | 14 4730 
1 Peck. 1157 |.50 | 527,60 | x 17 27154 
1 Fallon. 973 . . a ko 9111 %%% 


— 


— 
*＋ 


4-188); 
By this table 1 be eaſy to wake any of the mea- 


ſures therein mer ned, to try ſuch as are 1 made 
by a 2 goo” R 

t 1s not. material whether or no the dimen- 
ſions of the buſhel be the fame with the ſtandard, pro- 
vided The capacity of it be the ſame bein! in weight and - 
meaſure. 


4A Specimen of a Dinoyf n ; Book. 


_— | 40,0 8 38,0 © :-.,_ |. 49950 | ga,0] 
5 MT] 2M1| Cop. Area.] U. B. Back. 1 Rd lz Rd Area.! 


| 10.0 ö 


"RO" OT. 
—— — 23 — 


| 60,2] 60, 50,0] 6.960 T 72, l. 91,3] 5% 67,50 12,69] % 
| |} $99] 48,50 6550 50% 8 59,7F-— 62,6100 


. 5 an 46,5 you Hg 3 $797] 9927] - 1 
Le 10,971 199331 6,960 52:8] 7276] ; 
3 3850 150 | LE ot | 1 
| Wy 6 — | — 1 | 3 Fi 
„ Bao] 1373. T 4441] 1, b ; 4255 1 
} | £ 26,5 1596 7 38,4 4575 Sq. 4 | 4235 6,41 li 
2570 1974 4334.C]- «5 Ie: +1395 2 b 
P42] 1z60 IG 3555 1 52. | 3855 5225 1 l 

q 242] = 684. 1 32.550 974 | 


The Dimenſin Pons, 2 c. of Casks, 


— H. RTT. 122 Nö. H. B. C. con. 
the iI!!! EE IEEE 1 ̃ Wer LG 
oo ̃ ̃ ⅛ .. 98 
5 | 2 [230 10455 0 Iz V. 

a | | 7 [24451319514220} 95 
3 350 265/853 49 E | 
tj. RV] | | | 8 4,5375420 92 
4 [23,0]-6,5]28,3] 45 9 Mn. 245030, 45 
I 5 124-5]31,5142,olor | | - 8 


FFF 


( 18 


3 


|__30 
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Maliſters C terns. 
. Length. Brdth. Area. 
| 36.0 {55 if 58.5 3.10 a $ 
| (10 |Diam. | 36-2 | 480 | 
7 ö 10 Diam. 3337 > 40814 
| £10 [Diam. | 299 ; 32 | 
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Re el es eber, eee 
A. XIV. 


Tables of Rates," Sc. "XY, 


N Tus chapter contains the tables of rates and 1 mea 
ſures of all exciſeable commodities, very uſeful for 

: the moneying of the goods, and making out of the 
charges in the vouchers and abſtracts. | 


The above ſpecimen Was all | colleQeed from the ope- 
rations in chapters ix. xi. and xiii. 


Ms 


the LO 


| 5 . 4 Tee of Rates and Meaſures of e Eno, in 


= 5 1 N of galls] R 5 
, OO LI ORs each con- a tes. = 
| 1 and 75 what a charged tains of 5 
e Beer Wine MET 
= Strong beer per Tara — 34 — 0 860 
Small beer per ditto — — 34 — 4 
Sweets per ditto— —| — 31.201290 
Vinegar per ditto — — 34 — 8% 
Mow per ditt) — — | 33 % 
_ {Cyder per ho {h. exc. 6s. 8d. „„ RS Ea fo — 
__ {Ditto for 40 duty, 48. od. 12 ok %%% 3 
Ditto for new duty 1766 —| — | 63 of 60] 
verjuice per hogſhead —| — | 63 jo].63 | 
| Mead or — 2 — | x {ol} 1 Fo 


Tables of Rates, &c. 
1 Table of Rates payable by. Di Hillers for low Wines 


and 3 


Spirits per gallon. 


Low wines per gallon. ; } 

l | | | | 4: 

S 5 = NR - © Fa $1 mf ; FRY = 
2 — i Q = Sn SS SIS Erl 
v8 54 SS 5.8 | 8 88 8 8 (S 58 8 85 
2 SSE S HE SE ESE S 
% bl OD” | = 4 £ 
1 ons 8 ; of Is d. 8. d. Ss d, 8. g. s. Is. d. 8. d. 36. d. 

1173600 13ſo 6 © 6 ſo 1 ſ% 3 ſo 30 30 6 o 3 
743% 12/0 6 0 6 o 1 ſo 3 o 3% 3% 0 6 * 
1746/0 % of © 3 ſo oßſo 1300 oo 130 3 Þ 1F 
175100 15jo of © © ſo 13jo 33/0 oogho of © 
760.0 6zjr 3] 1 3Þ 5 [jr 180 8/30 8 8 
176200 1300 30 3 o 1 0. 2 o 2jo3ſo 2 % 2 
| 1 9 ADE. 9 O 10 E 241 5 : 3 — 
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3. . & the Rath T6 Candles, $29, Ge. 5 


— 1 : 5 7 
\ Species a and by's what charged. | Rates. 
A y * d 
candles, tallow e 
Ditto, wax 1. . oj 018 
1 3 0 per pound.] O O12 
Is tarc „% ein oo 2 
— | VZ Ky I 


+ 5 Table ves. A of Þ e Linens, Sie 


I. Rates. | 
| Species and by what charged, Le. 
printed Tale, "half yard wide, per yard of x] of. 
Silk handkerchiefs, yard ſquare - oj ol 4| 
Calicoes, per yard 04.08% 6+: 
[Linen ſtuffs, per yard J 0 


, 
4 7 2 9 
Dre DOS ** . r - 4 n ho 
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 IGreen ditto | 


Tables of Rates, &c. 


5. A Table of Rates of Glaſs. 


K 


a 


— 
— 


Species, and by what charged. 


White glaſs 


32 5 9 1 0 9 
Ver = wt. of 1 i 91 2 


1 Rates. 


d. 


6. 4 Table of the Rates of Hides, Se. 


4 


__—_— 


| ' Species, and how charged. 


— 


L 


I Sheep and Lamb). 
Butts and backs 3 | 1 
Hides SS der Pound 8 - 60 5 85 


85 


Calves and vive 
Hogs and dogs 


| Goats tanned with ſhomack per 3 
| Skins and diebe ad valorum per Jenks” | 


Roans per pound = _=- i A 


9 


800 


| Rates, ; | 


Fs 


| Calves ard kipps per ditto"... = ES; - 
Buck and doe per ditto, = — 


Sheep and 3 per Ry 5 


Calves and flink without hair) 
Dog and kid | 5 

Beaver and goat per ditto - = 
Calves flink with hair per dino: . 


per dozen 


1 Horſe hides per hide 


Wl 


All other hides per ditto - 
Skins and pieces, &c. ad valorum p per cent. 


e 8 


39 


= 


OO ROO 8 An 


you in ai 


— 


| Hides, deer 


K 


Sbeep and lamb per pound gt ER 


Goat and beaver ber ditto 5M = 
Calves {kins per ditto = = = 


Skins aan 1 25 . ad ! der aue 


— n "5" 


: — : 


I 0 O 


he cent, 15 


O > O00 K 


1 Vellum per dozen >. x 


1 Parchment per ditto - - = _ 


e harged 
7 Tall Note 


SO 


Table 


has 


Tables of Rates, &c. 
Tables of K Parts at 1 5. 8 2ol. per Cent. 


At 151. per cent. At 30], per cent. } 
Value | Duty | Value Duty | Value | Duty | Value | Duty 
3. d.s. dis. d.s. d. s. ds. d.s. 4s: d. 
Je ies rf 56400 2 o 5 22“ 67 
FTC 
r % zh zu 8% 7% 24 5 7 81 5 
1: .00-- + itt $3 © 9/16: 26 Þ:- 3 4-6-2958 924 | 
2 . 1... 34112 1ſt ir oo 3 5 r 984--- 
2 Go 43/2 6 1051 3% 4/6 3% 104 
2 TÞ 54/12 11 114/11 52/0 54 6 83/1 113 
3 4% 6 „ 42 858 7 JG. 
% ee of: e ee 646 wiſe i 
E inn e 3412 1109 ere -148- 
de ann e 2 e 387 3 2 
„ 3F; 2 „„ 
1-5 5ſ% 199115" [2 3 8 9 7 84% 3 
'$ 100 lors 10% 412 11 0 1024 7 11 2 42 
16 Sr is d 6 4 tr 018 4% of 
47 it i i 643-641 4 8644 e 
TVT 
2 1h24, 11% 843 fr 24/8 1122 83 
4.54". 35 54+ ::9:14-..2:\r 4] 9:4: 94 
15 . 9] ' 3419 % : 944. 44: 34 9. 44> 94 
„ 2% 4% 2þ 1% % 49 % 2% 
3.9 - 5419. 7; 114% 94% 54.9 942 . 13 
10 5 6 20 10.15 >:0 dhe 9 0 
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. 4 ! Table 2 the Rates of Paper, „ 


4 


55 By what Nie 
| gs " Spucies: 3 4 charged. L. IS d. 
Demy fine ns per ream [| of 23 
Ditto ſecond Bn — — 5 „Per ditto ole! 6 
Crown fine — per ditto | of 16 
/// —— per ditto | of 117 
Fool's-cap fine —— per dttto 01106 
Ditto ſec ond per ditto 0 x14 
Fine pot — ſoer ditto 016 
Ditto ſe —— — N per ditto | of ojg | 
Brown N. cap per ditto o ofg 
Ditto ſnail ordinary 5 — per ditto 06 
Whited brown — | per bundle | of olg | 
N mill boards, and ſesle per c. wt. | of 4s | 
Printed, painted, or ſtained paper for joer yard 121 
| bagings | 3 ſquare. x Z TJ 


All other papers, white or brown, of whatloeyer yy or colour, are 
targed, ad valorem, at 18]. per cent. 
Note, a bundle of paper contains two reams. 
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Tables of Equal Parts, &c. 


9. A Table of Equal Parts at 18l. per Cent. 


| | Value, I 


Duty. | Duty. g 


— Sw wp mm 8 
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Tables of Equal Parts, &c. 


4 Valorem, for moneying of Paper, 


1875 


9 if Duty. Val. Duty. | 
: . 1. ]s. d 8. 1d; 10 
. pee 
>| 2) 71 4- 1378 
| 17 | 24 6 
- F1-/1-7]-7 1724 0 
42 7 11 24 — 0924 4 : 
N | I 3 | 
7032 444 2 
07844 8 — 
o +5! 3] — 1178 
2 40 8 51 7 1523 61 | 
ol Mi! © 9123 19192] 4 | 
3112193 2145 $6 4 
$116143 6—— 
e 97 8 
9317 13 %% „% 
| 9] 7024 [10193] +4] 
| 29197 —42| +2] 
A [Fes 
10 FL 1124.6 
10 5124 14 I od. | 
12143] "5 ied DER 
1— 57 8 
"ab 928 4 | 
24724 92 mb 7 
0193] 16143 2 
10442 | 25 
171 a 
1124 5 
4192 1 
842 ts 
12 * 
15 7 . 
19023 N 
6142 5 | 
2 . 


Names 


11. 


| 10. A Table of Nine Miſure. 5 * 


EP Ls. Inches. eight: 8 E 2 8 : 
8 1 . e ess 
5 . PZ dr. . 838885 
„„T———.—.. — — 4 — rh en en 
= -C Fon + 58212 2042 of 4 516010082 52 14 8 6 4 3 2 
= | By 910 021 go oss 5041126 | 7 . 13 (CU 
— 1 Puncheon j [19404 | 680/131r2 672 330 84 | 451232 J LE” 
| | Hogſhead | 14553 | 5Srojiol 5 | 504] 252) 63 | 33 13 (15h | 
© | 25 Tierce | \ z.. ie 336 168 42 2413013 1 . 
"Q Barrel 2706.5 | 251] 60 252 126 312 1211 I | 
* Rundletf 41868 145/14] 6 1444 72 18 1 
M I +5114 44] 77 5 £0 
alen © 4120 14 at ⁵²² 7Þ 
a=. 1::5-74--444 K 
aa — 4 W 120 — LB Ls 3.375 = i „ 


— — —— —— — . n 
2 — DEER == 1. poidhg:.: : : I 1 


922 22 Coda 
2 «© — 
— — — r 


Tables of Meaſures, &c. 
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TH 4 Table 7 London Beer Nia ſiu 2, 36 Gall to 4 


[2.. 4 Table / Landi Ale Meafurt 32 Gallons in a 


Bart el, 
eee 2 A 
| Cubic boiſe whe] » 2.52 
Names. e. of Lon-j = 2 2 2 
Sens 8855 don beer. . E 
| | Ex [= [© 
W 2 
IBarrel 101 52 785 5 "ol 288 4] 2} If 
Kilder kin 50. 76 193 ; 1 144 2 1 
Firkin J. 885 96 12.0 72 | 1 
Gallon i 282 10 12 2 * 28 | 
Quart 706 [ 2111-0]. — 
| int | 35 24) ESN -: 


arrel. 
1 "T Avoirdu- | +44 
VVV ESC: 
13 Cubic . 2 
Names. — U 
| Na c on, of College Zi5 | 
| 5 5 Ib. 0dr. | | 2 | 
Barrel 9024. 3317 6075 4 4 277 
Kilderkin 4512 16 cf N11 7 2 17 
jFirkin | 2256 820130115 n 
Gallon 282 100 514 al 1 — 
Quart 70.5 2 9 63 a — 
Ent 35 ˙2 25 11 411 ; 


4 Tabl of Beer and Ale Meaſur c, for the Country, 
= 9 0 5 in a 2 Barr el. 


25 
N 
| Firkin 


Gallon 
Quart 


Pint | 


Names. 


7 Barrel 
Kilderkin 


Cubic 
inches. 


474 


2307 


282 
70.5 


1 
9588 


Avoirgu- 


20ile wt. of 


clear 
Water. 


b. 97. dr. 


3 


— 


ö 


Gallons. 
Firkins. 
Kilderkins. 


— 


—- - 


| 


Barrels. 
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— 00 > 
rb. 
mv | 
Ital 
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En". 
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bi 
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1 
' 
[| 
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Of ſpecific Gravity. 


*, 


o 
_—_—— 


f 1 


3 


One Cubic inch ot : 


28 


14. 4 Table of Specific Craviiy, one Ounce being th 
Reer. | 
By 5 Junces and 
| Names. decim. parts 
| f ſtroy. 
Fine gold is — — 10.350273 
Standard ditto — — 9.962025 
 JQuickfilver — —| 7.234411 
{Lead ——— — — 5.984010 
Fine filver — — [6850035 
Standard ditto — — 5.556769 
Roſe copper — — 4.747121 
Plate braſs — — 4.404272 
Caſt bras — — 4.272409 
Steel — — 4.142127 
Common iron — — 4.031361 
Block tin — 3.861519 
Fine „ — — 1.42041 7 
Common glaſs — 1.360841 
Alabaſter— — | 0.988456 
Dry ivory — — — 0.962082 
London brewed ale — | 0.562786 
Beer vinegar — — 0.545392 | 
Sack — — 0.544864 | 
Dry box wood — — | 0.543282 
Milk — — — O. 543809 
Urine — | — — 0.543282 
College plain ale — 0.542227 
Salt water! 9.542742 
Pump ditto — — 0.527458 
Claret - — — 0.523766 
Linſeed oil — — — 0.491591 
Proof ſpirits of 3 | 0.499268 
Sound dry oak — — 0:489008 
Chl. alive: i. =Þ 0.481509 
Oil of turpentine — ©. 383680 | 
Half pint of muſtard ſeed). 5: 543518 


Fe 


o. 999g 


0.59605 


Ounces and 
decim. parts 
| eee 


11. 365603 
10.930422 
8.101753 
6.553885 
6.418324 
6.096590 
5.208390 
4.832116 
4.030300 
4.544505 
4.422979 
4.236638 
1. 5688559 
1.493037 
1.08447 


1.053542 


0.591070 
0. 500 500 


0.589362 
0.588791 
0.594894 
0.575097 
0.574040 
0.539345 


93 — I I IO 
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| Of ſpecific Gravity. | 191 
is. A Table of he Avvirdupoiſe Weight of a Cubic Fort of 


ſeveral Bodies in Pounds and Decimal Parts. 


Name?: N Ib. oz|dr 
—— — adn aa — — | — | wnmes [ 
Joravel ——— — 100.3125 109 5| C 
Common fand _——| 85.257 85 44 of 
[Newcaſtle coal ==—| 67.75 07/120 © 
Pump water — — 62.734 | 6212 6] 
IWood aſhes — — 58.212 58 5 of- 
Bay falt —— — 54.062 | 54] 1| 
White peaſle -— — 50.5 50 8 © 
Field beans — — $50.5 | gol 8] © 
Wheat of the beſt ſort | 48.5 [48 8| 00 
White ſea falt —— 43:75 | 43|12] © 
-- ATICY © en” a. 41-I25, f:-41] 21-0f- 
Wheaten meal unſifted 31. 21} of of 
IMalt 2 months old —| 20.25 | 300 4 
White oats — — 29.5 298 
Rye meal unfifted _ wel of. 5 28] of 


The proportion of the ſtandard avoirdupoiſe weight 5 
„Io the ſtandard troy weight has been found, by nice ex- 
periments made for that purpoſe, to be as follows, 
viz. that 15lb. of avoirdupoiſe is equal to 18 lb. 2 oz, 
and 15 pwt. troy ; ſo that 140 ounces of avoirdupoiſe 
is equal to 128.75 ounces of troy; which in the leaſt 
rms in whole numbers is as below : 

 144]b, of avoirdupoiſe = 175 Ib. of troy, 

192 0z, of ditto — == 175 0z. of ditto, 
By theſe proportions any number of pounds or 
Fpunces of avoidupoiſe may be reduced to troy, and 
contra any number of pounds or ounces of troy may 
:4646Þþc reduced to avoirdupoile : As for example, 
29 345] In 28 lb. of avoirdupoiſe, how many pounds of troy 2 


a 


30790 The proportion both by pen and rule is, 
30500 on A. on B. „ RL 
2.0350 AS 144 178—2-:3 28 2 34.0278 == troy wt. 
158 2 Ryoir. b. T roy Ib. Av. Ib. Fioy b.. 
5 - „ Another 


192 Of ſpecific Gravity. 
Another example. 
In 16 oz. of avoirdupoiſe, how many ounces of troy 


PROPORTION. 


ON A. on B. on A. 3 
As 192 %% 16 1488 anſwer. 
Avoir. oz. Troy 02. "No oz. Troy oz. 


And in this manner may the avoirdupoiſe pounds ol / 
any of the bodies mentioned in the lait table be reduced} 8. 
to troy weight. in 
And on the contrary, by tranſpoſing tlie feſt: anf 
ſecond terms any number of pounds and ounces ay b 
acduced from troy to avoirdupoiſe weight. | 
The chief uſe of the tables of ſpecific gravity is to tn 
weights and meaſures ; for by knowing how many inche 
are contained in a folid body, we can find the weight « 


me 
ONn 
the 


> 


that body; or by having the weight of that body, i 
can find how many ſolid inches it contains. 
For example: What is the avoirdupoiſe weight off 
Wincheſter pint of pump water? 
The proportion is, as unity is to the tabular numbe 
ſo are the ſolid inches contained in that body to i 
weight. | 
oon din on By 0. Ba 
As 1 7869/7 5.25 20. 4 
Unity. Tab. 59.6 8004. inc. wes.” -# me 
quiy 
EXAMPLE II. cont 


| Suppoſe a certain quantity of water weighed 1 
4 02. 6. 38 dr. in avoirdupoiſe weight, how many cu 
| inches are contained in that water? 


| This i is the reverſe of the former, therefore the Dy . 
portion is, 

VCM on ** on B. 
As 7860 1 25.3009 35,5 ani 
Tab. numb.. Unity. Weight, Solid inches. 


EXA 


Of moneying the Charges. 193 
EXAMPLE ver 


How much will x huſhel of wheat of the beſt fort 
weigh | in ayoirdupoiſe weight? 


PROPORTION. 


As 1728 : 48.5 :: 2150.42 : 60.356 60 5 11 
Sol. incs. Wit. of Dol. inch. Weight of 1 
in a foot. foot. in a buſh. a buſhel. 


af the folidity of that body: 

a © ee „eee S = 
t off | 8 1 AP. XV. 

imbe Of ging the chat Ter 

to 


IN this W is ſhewn the proper method of money- 
ing the charges, or finding the amount of an 
quantity of goods when the books are added up, and 
4 galſo the method of reducing one fort of goods to its 


equivalent value in that of another kind; in Which are 


79 contained ſever al uſcful and neceſſary tables. 


4 — 
A AR T. 1, 
the g! 0 oor way to money goods at 1d. 4 per pound, 

* RULE. 
- anſv} Cut off the right hand figure, which count fo many 
8. hence and farthings, and thoſe on the left hand will be 


o many ſhillings and halfpence. 


X A K EX AM. 


on B. on A. i oe orc 


In like manner may the weight of any other body 
mentioned in the table of ſpecihc gravity be found; or, 
on the contrary, by knowing the weight, you may find 


7 . 
a Gt to rr re ot rc 2 ! 
ME 


r 5 r * — 
— N . f # 4 
" 3 


* 
1 ; 


„ Or moneying the Charges. 


EXAMPLE. 
Query the duty of 76glb. of ſheep ſkins at 10. 3 4 per 
pound ? 


OPERATION. 


76 [9 = = 76 ſhillings, 76 halfpence, and nine times | 
five fanhings. 0% 

„„ e 
76 ſhillings =-416---0 - 
76 halfpence — C 
9 times 1d. 42 00 © 114 


4 2 
n 4 
= — 3 — 


3 — 
" © Sa. 
\ 1. 4% — = 
iz ne. l \ = f =_ 1 —_ --- * — — — Fo bs * 9 
8 7 rer . — — * 009 — 7 — J 
X 3 8 — » ＋ _ SY 2 
2 7 ir > 2 5 ———ä— — —— — we. = WV * 
1 * > — - RRR — bs _ A — N — RIES 2 3 * 
r Or Vo ew ins +: G64 I, HI eG ABA nt. 445 Ini; 1 ot Ma ML tos 2-2 © 114 OOH ARA k das it ot" — ; — k 
. — * 
Fe . = po 1 ” yon > : N — , — : * — — =& 3:- LW 3-5 
: ; 2 * * - 
4 \ 5 : | % 
- * 


— 


— 
— 


: AR T. II. 
25 money goods at the rate of 3ol. per cent. Sul 
R ULE. 
1 | "Divide the value of the goods by 5, and to the quo- ! 
tient add its half, whoſe ſum will be the duty required. |. 
_ | 0 
4 EXAMPLE. ; 
1 9 . value to be 6l. 108. 10d. query what them 
| duty of the ſame will amount to: 
: 0 PE RA T I © N. 
8 I. 8. d. 
5)6 10 10 
one half add o 13 ES ES: — 
| by 11 


£ 1 19 2 — the lat 8 


Or the ſame may be found by multiply ing the value 0 
, ae 1 by 3: 


ART 


Of moneying the Charges, 


ART. Hl. 


— 


To money g 00d at the rate of 15. per e cent. 
R UL E. 


Os Divide the given value of the 80005 by 5, and from 
the quotient ſubſt ract one fourth part, and the remainder 
will be the duty required. 


EXAMPLE. 


Let the value be 51. 88. 4d. to find the duty. 
© PERAT ; 0 N. 


| 1 1 -$ 
Subſtrack 1 0 5 * 


0 16 3 = duty required. 


20 Or thi ſame may be found by multiplying the value 
© Pof the pow 1 45 


t the 1 — — — 
ART. IV. 5 
To money goods at the rate of 181. per N Y 
1 RULE. 
Divide the value of the goods by 5, and from that . 

uotient ſubſtract half of its one fifth: the remainder 

ill be the duty required. 
12 5 1 EXAMPLE. 
alue 0 


Let the e val of the goods be 53l. to Gd the duty. 
ö Ka 5 ors. 


CNY 
by *. - 
— 
— 4 * 
— 4, 


— — 
W 


+ EOS; + 1 88 I 
rr or on 4. 2 
= 


196 of moneying the Charges. 


OPERATION. 1 


„„ & | | ; 
V - 


—yy— 
_ 4 92 * bs a 
Av — — Se ones — 
. -. 
. . 


— - 
- 


3 13 
1 
| + 

© 
K 1 
+77 
1 
d!,y 
1 
15 0 
14 
J. 
1 


— —— — 
— 
—— 


+ of it = 10 12 © Ts ; 
of it = 2 2 at. 5 
Z of the 1 1 27 ſubſtract a0 


9-10. 91 = duty required. 


On the ſame may. be found by multipiying.) the value 

of the 955 by. 18 © 1 5 „ 1 
3 18 | | dee 
"ay 


= 51 + equal: to al ros. 924. 1's 


1 
12 


2.4 


be equal to the duty of the whole. 


alue 


uy ortionably for them: the ſum of the whole will be 
qual to the duty in ſhillings and pence, which reduce 5 


ART 


Of moneying the Charges. 197 
AR P. V. 


To fo the — any number of Jarrels: of victuallers 
| X beer at VS: per barrel. 


THIS may be performed veal ways: but the rea- 
dieſt and quickeſt method of doing it is by multi- 
plying the given number of barrels by + and the pro- 


duct will be pounds, all except łhe- units figure of-the 
product, which will befo-many-two-thitimgs, to which 


add the money for the firkins, if any, and that ſum will 


Or it my be f 
207 


EXAMPLE. 


What is the duty of 3254 barrels ot viQtuallers * 
beer at 88. per barrel * „ 


OPERATION. 


By bie = By caſh table. 
325 = given num. JJ. 
wy of barrels, VVV 
— 20 8 9 
130.0 = | RE Si 
Th 4 for f a barrel. SP. ©:.4 

1504. i 328K = 130 4 
ART. VI. 5 


To find the duty of any bor” of barrels of au, 
mall beer at 18. 4d. Per barrel. | 


RULE. 


O the given number of barrels add one third of ffs 
that ſum, and, if there be any quarters, add pro- 


198 Of moneying the Charges. 


into pounds, and it is done. Or it may be found by the 
caſh ie in pages 206 and 207. | 


EXAMPLE. 


What will the duty of 295 barrels of victualler 
| Gall beer amount to at 1s. 4d. per Lads . 


| © P ER A T 10N. . 
By practice. By the caſh tables. 


3)295 given number of barrels. Bar. I. s. d. 
955 4 I 4 number. 200 = 13 68 

: 2 bar ::90-.=; 6-00 
— | © + = 0 6 d 
200300 o thillings JV 
4 10: 14:0 = = - anſwer 295} 19 14 9 


. And in this manner ma the amount of the duty of 
any other ſort f goods be found (if there be no ft ac- 
tional parts in the price of the integer), whether they be 


% - —— 


— - 
— — 
\ 4 : * - - 
— 4 __ — m —— > — - -/» — 
\ — —ö— A — — — . k — Aer — — — oy 4 44 * — 
. 2 wo * , 4 7 


5 intables in pages 205 and 207; which is ſo eaſy, that it 
eds no, more re examples. 


e 
i 
— — — 
. = — 
_ — 8 
— te 
— > 4 


_— Y — _ = — — | — — 


ART. Wh 25A 


To find the duty of Any number - barrels . commi 
brewers X beer at 88. per barrel, with the allowance 0 
24 mn every 23 barrels, _ 5 3 . 


BY reaſon of this aHowance of 27 in every 23 barrel 


ſo that the duty cannot be found by taking the aliquo 


4 5 bythe caſh tab 


2 0r-203;-of by a factor found for that purpoſe 


J. 


which factor | 18 > found 1 in thc following manner: 


pounds, yards, &c. either by practice, or by the caſh 


taere will be a fraction in the price of the integer]. 


parts, as in the two laſt articles. But it may . form 5 


TE. 


the 


lers 


111N9! 
HNCE 0 


arrcl 


eger p 
liquo 


foun 


Ser - 41 


pose 


Ti 


Of moneying the Charges. 


The ducy of 23 barrels at Bs. er barrel 
Allowance out of 23 barrels is 22, and MF 


I. 8 
0 
8 4 


Duty '« of 23 barrels of C. brewers R 


Then the proportion for the factor is 
Barr. L. Barr. Decim. 
"23 +2 35652 = Factor 
Now having ſound the above factor for C. brewers 
X beer, if any number of barrels, and quarters of a har- 
rel, reduced to a decimal, be multiplied by it, the pro- 


duct will be equal to the OY in FOR: and decimal : 
PRres of a . 


E X AM PI. E. 


What is the duty of 2 50² barrels of common brewers 


A beer at 8s, per barrel, wich the allowance of 24 bare 


rels | in 237 
0 P E R A T I 0 N. 

2 52 factor for X. 

359-5 = given number of barrels, 
178260 
17820 
1 


{© 35,4 
124 960200 * 124 9 * 


the duty. 


by ® 
4 | * 
; . a T | 
4 \ 1 - * F 
. . s C 5 k 
£ = + A 3 R | 
- of "4 Tz * 
1 * ej 0 7 2 * " 
. . XY . * 
A ;: ; 


200 Of moneying the Charges, 


AR 1 VBL 
. To find the duty of any nmmber of common brewers 8 


beer at 48; per barrel, the aillywance being 1 in 
every 23, bars els. 


'Y reaſon of this allowance there will be alſo a 
fraction in the price of one barrel; ſo there muſt 
be a factor found for common brewers ſmall beer as 
well as for the ſtrong, Or the duty may be found by 


the caſh table for C. brewers ſmall beer in Pages 204 
and 205 - 


The faQtor | is found in the following manner : 


„„ 

The duty of 23 barrels at gk per barrel : = + 10-8 

The allowance of 21 barrels _ = 0 3 4 

The duty of 23 barrels of C. wo - | 
= ſmall beer — 2 


oF 4 
Then the proportion for the factor i is. 


Bir, . Barr. Decimal of 3 

As 23 1.366 1 0594 = factor. 

Now baving ſound the above factor for common 
brewers ſmall beer, if any number of barrels, and 


quarters of a barrel, reduced to a decimal, be multiplied 


by it, the product will be equal to the duty i in pounce 
and decimal parts of a pound. 


EXAMPLE. 


What will the duty of 3452 3 of common 
| brewers ſmall beer amount to at 1s. 46 per barrel? 


Of moneying the Charges. 
OPERATION. 


345. TY 5 = given number of barrels, 


+05942 = Je tor {mall beer. 


22 


691 50 


- 138300 


311175 


172875 


5 1. PL 43 


: 20.5444650 = = 20 10 1037 duty. 


201 


a þ __- we -J 
F 33 *. 
5 b - n 


r 


93 
e 


r 


2 


E 3 8 202 „ 


* 


Ge Table fo E Brewers X Beer Sd At at 8 Shillings 


— 
W — * As 
* 


I 0 1100 
4% 3 | g Ng 
ars L. Is. d. 2 3pte L. Is. A. 23pts|L-| s. d. 2 3ptL. 5. N. 23pts 
00 ooo, e 94,13] 003 64, 30 5| 4.16 
1 | of 7 125 6] «| S 105,19} 0j10| 84, gf 012 55522 
2 | oj14} 3 12] 06] 05, 2 17] 93,150 JJ 74, 5 
311 44918] 1 3] 2 „ 8] 1] 4{ 114921] 1 87511 
4 Ti 8 625 1] 8 33514 1 bo EY : 0 8 
eins 77 20 Tit 25100 2 . 
| | 1 ; 8 2] 8] 14, 6 
3 6 21 2 94713 4 3 3 2 le + 1 
T8 &y ; 21 9 103519 21 1 ES) 9 3 52521 5 355 
4 e, 28] 93780 30 245 5 8 4718 
} 9 7 3 4 3 3 8114,21 317 83511 2] 9 63, 1 
a 10.| 311] 33314] 3[12] T's 4j 3114 104517 3116 74» 7 
1 14 3180 5 es Ne he 225100 4 2 5 1 4 3 94975 
{72 | 4 5| 03> 3} | 7] 4 16 49 * 4 ” ONT 
| 4. 119 1 47 og 352 4778 51 Fg 8 
1 6 | ! I. 34-0 84 Lo Þ5 4 121 24 14 
:2J 1-3 1134521 5] |. 1211 5 49 11 51121 32 
16 | 5114] 1 „ 4 85 104,17] 517 745 7 59} 5 520 
1 | 17 | 6| 1] 23570 6] 3} ©, - 6, 44 93513 46 645 3 
* 18 | 6| 8] 4 ,16] (c 15,7 6; 611] 104,19 6012 83, 9 
Y % eee 
20 [71 21 73». ©] 7]. 44 48} 7|- 9.22 $174.74 1 £9927 
21 | 7, of 811] %% 6571 4430 3514 91-2 5.4 
AZ: 7126 — 7 is 2 7: J ol 5 „200 & 2] 22,10 


4%. x: as 
) gt * £ 
8 4 . 


25 deen neareſt leſs number of even barrels in the 
and ſet them down with their duty; then 
Caf fftract this neareſt leſs number of barrels from the 
number given, and ſeek for the duty of the remainder infſ _ 
the above table, which, added to the former, will bel Gix 


1 3 , 
* ob; 2 q . 
- #38 & 1 
> =, &3 a6 
Meß; 
5 


r to the duty of the whole. 


. be The uſe of the table 000 C. Brewers X beer; 3 
Se "RY If the number of ba:cls and firkins are under 22, 
A ſeek in the firſt column 3 ove for the number of barrels, 
for the firkins, if any; at the head of the table, and 
Ak khe angle of meeting, you will find the duty in pounds, 
2. Slings, pence, farthings, and 23d parts of a farthing. 

. the given number of barrels exceed 2.3, then 


of. 


OO OO 55 r 1 


8 1 Th 
p 5 EX AM PL E. n 
hs Required the a of 3452 barrels of C. Brewers XI Th, 

cer. 


15 


203 5 


per Barrel, with the Alloupce id 21 in every 23 Barrels 


Jor oli No. or | IF | 
barrs . fe barrs. 5 bars. Lo + «| 
23] 8] 4 $97] 319116} 1771] 631] $ 
| 40 16} 81} gad 328] of 1794] 63912 
69] 24|r2]} 943] 336] 40 1817] 647 16 
92] 3216 966] 344] 8 1840 656] of 
115 41 off 989 352/12 1863 664] 40 
138] - 49] 4// 1012] 360166 1885 672 8 
| 20134 $948 1035| 369] 00 1909 686012 
184} 6512 105%} 377] 7 1912} 68816 
200 73116||.1081] 385 1955 654.5) ; 
23) $24 off 1104] 393|12]| 1973] 705 4 
252] 90 4f| 1127] 40716 2001 713 8 
27%] 98] 80] 1150] 470 © 2024] 721172] - 
299]- 1060120 1173] 418] 4 2047 729 160 
322 114160 17960 426] 8 2070 738 ol 
343] 123] off 1219] 434/121] 2093| 946] 41. 
3 131] 4 1242] 4416 2216] 754] 80 
| 397] 139] 8 1205} 451] 0 2139 772012 
41 147/20 1285] 459! 4 2162] 77016 
3 437 155176 1314 467, 8 2185 779 Oz 
460} 1644 off 1334] 475 12 2208| 587. 
452]. 7721. 41| 7357] 483261 2231] 29x, 8 
506 180] 80 1380 492 o 2254 883/12 
$24] 188012 1403 500 42277 81176 
c 5527197 166 1426 508 8 2300 820 © 
$75] 205] off 1449} 51672 2323] 828 4 
598 213] 4 1472} 5241611 2346 8360 8 
| 62;] 221] 80 1495] 533, Of| 2369| 844/72 
644 229 172 1518 | 5411 4. 2392 852 16 
567 23816 1541] 549 80 2415] 8610 of 
0s 245} off 1564/ 5372 2435] 869 4 
713] 254] all 1587] 565 160 2457 877 8 
736 262] $8{] 1610 74. 0) 2784] 885] 2, 
7591-270%121j 1633] 582 4 2507 393 16} * \ 
282 278061656 590 8 2530] 902 © 
_ 805] 287] of] 1079] 598 120 5060 I804] © 
828} 295] 4 1792] 006 16 55% 7 © 
| 5511-303] 5} 2725}-015' 0,1 120036080 © 
1874 311 al 700 023! al £ | 


OPERATION. 


Given number of barrs. = 745 


The remainder | 


The aut of the whole 


5 
. 


9z Hay > = 


3 —— LE, 15 I 1 


Ks 


. 
The neareſt eſs No. bars, = = 730 Duty = 5 22 


3 7 84 


8. d. 
80 


n 5 
5 wr = 3 — 8 — 
"ul nt bh , O e Sy org A. 7 
* 2 * v — = W "Edge 5 9 1 — 2 7 - 
5 r SI 2 — 2 Wn ., 2 7 "vos * * : 
. - "= —— & — — 8 th — E "== at , a - — - 
xe * * l . — 2 2 — — 8 — - - * _ 
2 3 Den. — bh OW —— 5 


2 


. 
> B * 2 
A <> NJ 
. 22 - 
y * — - Ex 
* — — 
gs -#; 
: . 
9 8 1 * S 12 5 — 8 4 
o 5657, r = 
_——_ * bas 


11 


F 


60249 
afh Table for C. Brewers ns: Beer rs. 4d. per Barre, 


133 8 IF TE 3 
Vee i n 7 | 1 S Ki 2 
_ ſparrsjL s. d. 2 3pts L. js. d. 2 3pts. L. Is. d. 23pts}L. s. . 23pt“ 
o oo o „ooo 34, 6} of of 7, 1200 of 104,18 
L 2 || 7] 24, 1] 0] 1} 53, 7] of x| 93913} o 2 04, 0% 
2 | of 2] 44, 2] % 2| 8 „ 8 of 2 113514 35 204 
30 3] 63, 3 by 104, 9] Of 4| 15915] © 4 53921] - 
4] 2} 4]. 9 » 4| ©] 5] ©19] 91-51-43 86] 0 f 722 
5 | © 51135 -5] ©| 6 23,70 of 6] 84,7 0 : 
{ 6 |] 0-7} , 6] o| 7| 5 ,12| of J 84,18} 1} 
| 7| ©] | 3, 7] ©] 8] 74,13; 0 8] 104,19 2] 
0 8 eg 6 , 8] of 9| 94.14] ofto| 1 „20 3 
1 9 | ofzof 82, 9 ofio| 114,15] oxi} 34,21 4 
11 ofrz] o, 11 o0{13] 44 17] oj13] 8, 16 
12014] 3 5120014] 65,18] 014 104, 1 7 
13 fs 54913] ojt5| $319] oj16| of, 2 yg 
j 14 | ©1165] 72514] ref „200 %] 23, 3 » 9] 
j 75 or) a$z15] of18] 14,21] o|18] 5 „ 4| 84.10 
16 6019 © 516 off 34 22 0/790 74, 5 104517 
17 % rg xo} 6, % 9 4 112 
118 11 4,18 11] 83, 1] 1} 1113, 7 3713 
% | 6419] xf 2| 10% 2 3 2 80 J 524 
20 3 9 520] x} 4| 04, 30 1 4| 44, 9 1] J 74-15 
<4 21 | 1] 4|T14,21| 1j-5| 3, 4| 1] 5} 62,10 *IO „16 
22 | 1] 6[1:3,22] 1 6] 54, 5] 1 6! 94517 577 


The uſe of the caſh table for C. Brewers ſmall beer. 
1. If the number of barrels and firkins are under 237 
look in the firſt column above for the number of barrels, 
and for the firkins (if there be any) at the top of this 
| fide; then at the angle of meeting you will find the 
exact duty in pounds, ſhillings, and pence, arthings and 
23d parts of a farthing. 

2. If the given number of barrels exceed 23, then 
ſeek for the neareſt leſs number of even Larrels on the 
next page, and ſet them down with their duty; then 
ſubſtract the neareſt leſs number of barrels, &c. from the 
given number of barrels, &c. and with the remainder (if 
any) ſeek above for their duty, as in the firſt caſe; 
; which add to the former, and the ſum will be equal to 
| the duty of the whole. ne | 

| EXA M p L E. 
71 What is the Oy of 345+ barcels of . e 
| ſmall beer? 5 . OPERA. 


( 205 ) 


el, ; with the Allowance of 24 Barrels i in every 2 3 Barrel. 


7 


Noroff "1.73. [Noo 15. 
= "dips on hed 535 barrs. L. . = wy L. | | 
23]. 1] "| 4Þ 736148] /4] 8 1449 B86] 2] © 
46] 2% 8 7594 2 1472] 87 
69 4] 2 of. | 782146] 9| 4 | 1495] 85/160 8 
92] 5 of of. 806476 15180 90 4 cf 
115 616 8 82804040 1541] 97/116 ql 
138] 8 4] of 8grl5chiiÞ4\ | 1564] 920718 8 
1 161 911 44 874081 [8 8 1587 94] 6] of 
1841018 8 8975 o 1610 9515 44 
20% bf of } 920|5;\i:} al | 1634 9% e 8 
23013112] gf 94156} of 5f 1656} 98] 8 © 
2530750 08 966.7 8] of 1679] 9915) 44 
276116 *l ol. 989 5854 1702 101 21 $8 
299117] 44 10126. 2| 8} 1725 1021 | of. 
322119] 281 103 06 foo 1743} 103/17 44 
345/20 of 105806 [74 141771 105] 4| 8J 
308{21117] 4 1081 3 © 106012 0 
3 11744 644 4] 8 1794j 106{12] ol 
391123] 4] 8] I104[6;112 of { 1817] 107/79 44 
414124 121401 11271661191 4 J 1840 109 66 $] 
437125}19] 4 1150068 68 J 1863 110114 ol. 
460127] 6] 3} 1173}60}14} of 18860 112] 1 44 
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208 Of reducing Malt Buſhels, &c. 
ART. IX. 


To aer the groſs buſhels of malt talen in The ciſtern or 
couch, and floor, to neat buſhels. 


T, duty on every Wincheſter buſhel of malt is 64 5 

and it is ſuppoſed that barley, after it is firſt wetted 

or ſteeped in the ciſtern, and ſtood there its proper I bu. 

time, and from thence emptied into the couch, and 

- man there about 3o hours, riſes or increaſes to about fac 

4 part more than it was before: therefore 4 buſhels ; in N 

| Every 20 are to be allowed for that increaſe. 100 

But when the malt has been out of the ciſtern above 

30 hours it is deemed to be a floor of malt, and it is ſup- 

Ted that a buſhel of dry barley thus wetted and ſteeped, 

Kc. and afterwards thrown out into the floor, and there 

grown according to the uſual cuſtom, will increaſe or 

riſe to two buſhels, or double te what it was before: 

| therefore 10 buſhels in en 20 are to be allowed for 
that increaſe. 

Now in order to find proper factors to reduces each of 

| hoſe buſhels to their equivalant value in neat buſhels, | 

_ obſerve the following method. | 2: To 


for 
but 


„ or the ciſtern or couch buſhels. | 3 

From 20 = buſhels 5 
Subſtract 4=F e : 5 a 
May 16 = = = 4 = = 8 = = faftor for ciſtern or dock br 
41  duſhels. „ L 
1 If any number of buſhels From Alan: or RN be dor 


; multiplied by the above factor, the product will be equal 
to the neat buſhels at 6d. per buſhel. As for example, I 
in 100 buſhels from ciſtern or couch how Many. neat 


3 buſhels? N e p 
„ RY OPERATION. the 
= „ 100 = buſhels, EC. 
| ag $8 = factor. 3 N . fact 
„ | the 
| FOO = = ; neat buſhels. OY the! 


- —.— - * 
wy — — 2 
7 


ich 


be 
ual 
le, 
eat 


For 
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35 2, For the floor buſkels. 5 
There being 


buſheliss 
If any number of floor buſhels be multiplied by the 


factor above found, the product will he equal to the 
As for example, in 


neat buſhels at 6d. each buſhel]. 
160 buſhels from the floor how many neat buſhels ?. 


OPERATION, 


160 = buſhels. 
_ = e 


80.0 = neat buſhels. . 


1 A R T. Xx: 
7 find Aaken for reducing of aneh buſhels 70 flow buſhels, 


and on the contrary for reducing floor buſhels to couch 


buſhels, in order to. Jus from whence the var, ge wilt 


e, 
* U L E. 


PHE factors nd in the laſt article are to each other . 


as unity to the required factors: therefore the pro- 
portions are as DW 55 


1. As 5 28 PERS 
2. A8 8 5 


then the charge will 1 the floor. 5 


10 buſhels in every 20 to be allowed : 
for the increaſe of floor buſhels, therefore the floor 


buſhel is = 48 = 41 = .5 a common factor for floor 


16 S factor for fouch Bubis 
8 5 = factor for floor buſhels. 5 


Now by theſe fore it will be eaſy to find whether bY 
the charge will ariſe from the beſt of the ciſtern and 
couch, or from the floor; for if the buſhels from the __.- 
beſt 1 the ciſtern and couch multiplied by 1.6, che 
factor above found, produce more buſhels than the floor, 
the charge will be from the beſt: but if i it produces 1515 


4 : * 
” 7 * « ” — 
8 N 1 2. Ne 2 1 
* þ 8 
f h i : . 
* *.4 = 
— 
0 e 5 .” 
. "8 * - 
- . 
4 1 
© WM. * 
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* > 5 7 
G A _— 

EEE »— > <_—_ — — . _ 

235. AA 4 * 
_ . b — - 
- —_ + — „ „„ - 
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2 — 22 . CD _— = 


an E — ̃ ˙ NS Bp wIrynty*; 223 , $470 A 
: . 5 — W * 4 W. 
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OY ; 
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Or the charge may be found by multiplying the floor 


| buſhels by .625; and if the product be more than the 


buſhels from beſt, the charge will be from the floor, but 


if leſs, then from the beſt of the ciſtern and couch. 


EXAMPLE. 


Suppoſe the content of a floor gage of malt = 161 


buſhels, and the content of the beſt, ciſtern, or couch 
were 100 buſhels, trom which wilt the charge arlle! 


The proportion by pen or rule. 


on B. on A. n Be... on A. 
))) SE OW a go buſhels. 
5 1 Feder. Couch. Floor. 


By which I find the 2 -40unt of the couch; Ke. is = 


_ | 160 Fain buſhels, that is one buſhel leſs than the num- 
ber of floor buſhels: therefore the charge will arile 
| from the floor. os 


Or the ſame may be found oy this proportion, | 


en Bo. een on B. on A. _ 1 
A 5 625 2 1 ho 2 108. 6 = - buſhels, 3 
Unity. F actor. Floor. Couch. „ 


From whence it alſo appears that the floor gage is 


85 the deſt,: VIZ, it amounts to the moſt duty. 


m * n —_ . 4 n — 


ART. 1. 


25 fit the duty of any number of 2 75 * the 2 g 


th ciſtern or eouc! 


5 RULE. 


"HIS may be done by the caſk "ale in pages 206 
and 207 ; or by a factor, which 1 is found! in the fol- 


lowing manner: 


The duty of 20 buſhels of malt from Ser or couch, 


| with the allowance of 4 in 20, or the ; part, is 88. 


Which 


W 


fr 


[116 


e is 
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which reduccd to the decimal of a pound ſterling will 
= .4, and then the proportion for the factor will be 


e Duty. Buthels. Duty. 


l 20: „ „ tie factor. 


Now if. any number of buſhels from ciſtern or couch 
be multiplied by the above factor, the product will be 


cqual to the PoE. in pounds and decimal parts of 


a pound. 
E X AMP LE. 
| How much wilt the duty of 2055 bufhels of malt 


from the beſt of the ciſtern or couch amount to at 4d. 
2 5 tenths per buſhel ? 


OPERATION. 


By the caſh table. By the factor. 
1. s. d. 2055 = N* of buſhels. | 


2000 = buſhels 40 0 5 02 = factor. 


50 = buſhels 1 © — 

5 = ditto = 2 © 41. 10 
—— . 212080 Es 
2055 dur 4 2 © "1. . d. 

3 3 A 0 
A N K. XII. 

7; + fd the duty if. any . of buſhels "How the floor. 
-RKULE. 


"HIS: may be done by the aſl table in pages 206 

and 207, or by dividing the g number of 
buſhels by 4, and the quotient ill be. figs which 
reduced 1nto pounds'; will be: equal to the duty re- 


Leinen 
EXAMPLE. 


What is the duty of 2 560 buſhels of malt from the | 
floor at 3 y per buſhel! 


OPERA. 
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OPERATION. 


By the caſſi table. By practice. rh 
| | . 42560 = N“ of bs, er 
2000 buſhels = 25 © 0 if N 

goo ditto = 6 5 o 210)64j0 = ſhillings, 
60 ditto 15 0 — 
2 e £32 = duty, ba 


2560 duty = 32 © 0 


In like manner may the duty of any other ſort of 
goods be found, either by the caſh table or by practice; I the 
| which being ſo eaſy I ſhall add no more examples, but the 


proceed to the next article, . 
5 ART. XIII „ 
To find factors for reducing the odd gallons of one denomina- 

tion to their equivalent value in that of another denomi- : 
nation, ſo as they may produce the fame duty, ea 


SULL L des 


ö ? 5 FF the odd gallons to be reduced only differ in duty, 


and there be the ſame number of gallons to the bar- 
rel, hogſhead, &c. then the factor may be found by di- 
viding the pence that one fort is charged per barrel or 
hogſhead, &c. by the pence that the other denomina- 
tion is charged at, vice ver/a, and the quotient will be 
the factor required. ne as I, 
. RU LE H. - 
When the odd gallons to be feduced not only differ 
in duty but alſo in the number of gallons to a barrel, 
| hogſhead, &c. then the factor will be found by multi- 4 
plying the pence that one ſort is charged with duty by 
the number of gallons in a barrel, hogſhead, &c. of the 5 
other for a dividend, which divided by the product of £*'V? 
the number of gallons to the barrel, hogſhead, &c. anc 1 
the duty of the other, vice ver/a, the quotient will 1 , 


for reducing odd Gallons, Ke. 413 


the factor required, as ; will appear by the following 


examples. 


EXAMPLE 1. 


"bs To find a factor to reduce ſtrong beer at 88. per 


barrel to en at Is. 4d. per barrel, 


8 = 96 which divided dY-20- 
the duty of a warde of ſmall, the 1 888 will be = 6, 
the factor required. 
2. To find a factor for reducing ſmall beer to ſtrong, 
will be only the reverſe; for by turning the former di- 
viſor into a dividend it will ſtand thus, 
96) 16. 6.166 = factor required. 


EXAMPLE IT. 


Suppoſe it were required to find a factor to reduce TY 


gallons of cyder at 10s. 8d. per hogſhead, containing 


bz gallons, to its equivalent value in gallons of ſmall - 


beer, whoſe barrel contains 34 gallons ; by 


RULE 1. 35 
„5 
The duty « of {a hogihead of cyder 10 I = 128 
d. galls 


and 128 x 34 = 4352 = = the dividend 
and 16 * 63 = 1008 = = The divifor 
| La and 3 
CY 


L008 — | 435 the factor 


And if it wi 
odd gallons of 


reverſe; jor by 
lividend, - 


required to find a factor to reduce 


It will Rand chu 8 = 2316 = = factor Movies 


And in this manner were the factors in the following 
able found, and as many more may be found as ſhall at 


ſought. 


all beer to cyder it would be juſt the 
arning the diviſor above found i into a 


Ltd 
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any time be wanted: the uſe of the table is ſo plain and 
obvious that it needs not much explanation; for if you 
would reduce any number of odd gallons of whatſoever 
denomination, look into the following table for the 
factor you want, which multiplied by the odd gallons, 
the our will give the thing 5 | 


| To reduce 8 N 
PPT „„ 
| SN 1 
SSS SAS SSS SSS geg nu | 
_ 2 Lan 1 A K Ln 2 * 2 F 
AS28823 238 228282 222. 28 8 2. 3 
3893883288989 836800 =2 5X 
"I 8 "2." 09 8 2 
[1 why g c A . 
a O 4 
| 2 | 
| | . 
: 8 MN —"—— T2 & 
RCCL EF ο 5 1 
Jo OoOOOOꝰ 0000000 0 0000 Oh g & Ns + 
SS ws, e om 
1 8 = 1 
— — —-—- — |= 
Ie sss eg 8 
1228382232283 .F. E22 5 D S 
5 — S 3 —8 SS ELO —. 
3—ͤ Fre A Seb =. BY 5 
ggg ." „ 2 
— E 3848888 8 88 5 W. 
| FF = 88 | RY 
{25 | 2D. S 
8 F 2 
. 83 21 
e ee 
{ | | 0 = 
WT 
AO AOA OS ARA O OOO 02 * 92 3 2 
| 8 @ <1 
OS =" 
ed | 
| $ 
* 1 
e 
| | 
8 Ogo & 
ee © pay 
wy ON ”: 


'To find any 4 let a = number 3 a hogſhead, Ye. 42 


number gallons in a barrel, &c. e= daty ef a deen, &c. d = = duty of 
SI barre], &c. and x = factor required. 


Then a: : 5 2c: 4 x *, and e 6. whence x = == the bean 
| I 
required. | 


When the number of gallons in each are the ſame, and the difference 


is only in the price, then ab and * = = ©: 1 


Of 


WOU 


T 


equa 

Zk 
othe! 
oper: 
rule, 
amp] 


of [2] Py »-4 — — 


Of 


for reducing odd Gallons, Ke.. BEN | 
Of the uſe of the foregoing table of cker, N 


In making up the accompts, only the even quar= 
ters of a barrel or hogſhead are charged, and the odd 
gallons (if any) are carried forward to, the next ac- 
compts : but it frequently happens that a trader may 
not have any more of that kind of goods to be charged 
for a long while, and perhaps not at all; therefore it 
will be neceſſary to reduce the odd gallons which re- 
main to any other ſort of goods that are ſtill depending, | 
or to a fourth of the leaſt Yenomination, which may be 
done by the help of the foregoing table. | 

For example: Suppoſe it were required to de 
4.5 gallons of X to Vi, how many gallons of VI 
would it — | 


OPERATION. 


6. o = ſactor for X to VI 
45 = gallons of X. 
300 
245 


27.00 gallons of VI. „5 
This produces 27 gallons of VI, the duty of which! is 
equal to the duty of 4.5 of X beer. 
The like may be done by the odd gallons of any 
other denomination mentioned in the table. But the 
operation is beſt performed by the lines A and B on the 


ule, Wah is ſo eaſy, that it requires no more ex- 


ART. XIV. 


75 fad ſofter, for reducing ale OD 10 wine and c corn. 
meaſure ; and 2 contra, corn to ale and wine meaſure, 


O do this, obſerve the following proportions; which. 
are wrought by the rule of three inverſe, - 
'S R 0. 


216 Of reducing Ale to Wine, &c. Meature. 
PROP 0 RTI ON 8. 


282 11: 231 a5 220779 ] A to W 
231 21:: 282 819148 g 5 W to A 
5 2 A 42: 131137 4 A to C 

1 2150. 42:1:: 282 7.625602 2 C to A 
221 :1::2150.42; 107422 5 | W to C 
[2150-42:1:: 231 * :9-309177 IC to W 


Of the aſs of the foregoing factor S8. 


. any number of gallons of ale, wine, or corn mea- 
ſure be multiplied by its proper factor, the product will 
be the number of e reduced to the meaſure de. 


fired. 
F X A M P-L E. 
| Reduce 63 3 gallons of wine meaſure to ale wenſufe⸗ 


OPERATION. 


ane = factor for wine to ale meaſure. 
1 3= Den number of wine go 


2457444 
49 wh 


Prod. 51. 606324 = No of ele in ale meaſure. 


| By this we ſee that 514 gallons of ale meaſure are 
WW Ty equal to a wine hogſhead; and thus may am 
1 number of gallons of ale meaſure be reduced to corn ot 
e Ainencaterc by the help of the foregoing factors. 
the fake of whole numbers the following pro 
Dore In may ſerve well enough for reducing ale to wine 
and e cht, wine to ale meaſure, viz. as g is to 11, f 
is ale to wine meaſure; and as 11 is to 9 ſo is wine te 
ale meaſure. 
For example: In 51. 6 eallons of EY meaſure ho 
many gallons of wine meaſure ? 
Proportion by the rule. 
ON B, ON A. 


„ 2 — 


on A. 
1 


Wine gallons 


Pro 


em. 
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Proportion for wine to ale meafure. 


As IT 5 63 81.6 nile gallons: 


By this proportion the anſwer comes out nearly the 


ſame as that before found | * the factor 195 wine to ale | 
meaſure. | 


1 * 0 PA n . _ * 
* — — * n -» " i. 


A RT. XV. | 
| 7; find 22 's fer ſalaries, both for common and leap years 
u at any rate per annum. 


4E e 


As the number of days in a year is to the falary per 
annum, fo is one day to its falary ; which decimal 


ol the ſalary for one day will be a proper factor to find 
the 1 of any number of days at that rate. 


5 EXAMPLE, 
ure. 


ons. Suppoſe the fall ary | to be 51. per annum, what will the 


© 


factors be at that rate, both for a common year contain- 


ing 367 a and a leap year containing 366 days? 
. For a common year: 


Days. Le Nay: Decimal of a L. 
a5 555 8 013699 = = faCtor for a common *. 


e. 
e ae 3 
ane 365)5-00(-01359 : ID 5 
rn 5 8 5 i 4345 | 8 . = e 
55 1 þ 7 © * TT fo 5 ; 
g pr 1095. | 7 
WINE 
11; 10 4509 
"2600. 
8 bo 3285 
3150 
3285 


2. For 


+ 
58 
— 
1 
5 ) 
| 
h 
"4 
1 * 
5 
+ 
&f 
1 N 
VB > 
1 * 
kf. 
Fd 
„ 
» 
4 
Y 
3 q 
— 
1 
ok 
E 2 
4 wial 
5 [4 
19 
4 FI 
13 
"I 
* 
| 
3 
„ 


Sant x17 
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2. For the leap year. 


Piya L. To: Decimal, 
As 366 : S I : .013601 = 


366 

1340 

| 1098 
„„ 
— 90 


| - 2240 

4 | 2196 
VVV 
366 


Kew: — 4 


Thus have 1 found for bach for common and Tear 
years, at the rate of 51. per annum, and in this manne 


40651613651 


factor for leap year. 


{ts 


was the following table of factors calculated. 
A Table of 1 Factors for Salaries. 


Jo 4... Factors Factors Factors] Factors 
e for a {fora leap 3 per for a for a leap 
e [common Fear. um. common year. 

95 Es 8. d. year, Ls E892, * 8. d 2 5 
1 of „013699 0136610 go. of © 5246575 424590? 
10 . o 27397 027322 100 of © 273973 5273224 
15] of of 2041996! 040983}! 175 10] 316439 1315574 
20] of of 5054795] 054645 120 of of ,328707| „327869 
25 of of „068493 068306 200 of 0 992518 54644 
30 of of 4052192 5081967 300 © 0 . 5819672 
40 of o 1199559 5109289 400; of © r,095 9075092896 
48 2] 6 130538 5131489 500; of 0[1,369863[1,366120 
50; of of 313 „136612 60a] of - 0[1,043836|1r,639344 
52 6 0 1885 5142076 700 of. 1917808 15912 568 
60 0 95164383 5163934 Sof of o[2,19175112,185792 
7070 8 5191781 2191257] 90⁰ of oa, 465753 2459016 
80 of 219178] 218379 loo o 0j2,739726[2,7 32249 
86.12 6 1237329] 22339480 | | 3 1 _ 
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for or toe: for if you look 1 in the ſide column. for the 


month of its commencement, and in the top or bottom 
columns for the month that it ends in, at the angle of 


meeting you will find the number of days from the time 


of its beginning to the ſame day of the month that it 


ends in; ;then if tne time of begining is leſs than the 


time of ending add, if more ſubſtract the difference to 
or from the number found in the table, and that ſum or 


difference will be the exact number of days *. Or the 
days may be found by adding the number of days of 


each month included between the beginning and end of 
me time, as in the following example. 


EXAMPLE. 


Suppoſe the falary to be col. per annum, how much 


would be due to a perfon from the 24th of June to the 


” I4th « of Augult, i in a common year? 


Firſt for the number of d days. 


OPERATION. 


By the table. By adding the day 'S 
The No. under June at in each month. | 
the ſide of the table and Tone 4 
againſt Auguſt in the, July 31 
top column is — = 61 Aug. 0h 
Time of beginning . | 
VV, 51 51 Nes of 
Ending is --- Ang. 14 11 „ 


5 51 No. of days. 


* N. B. m leap year, when the month of February is eb in the 
time ſought, add one oy 1 to Oe: number found in the table. | 


Of finding the Amount of Salaries. 221 


"Then for the ſalary. 


The factor at col. per annum in a 3 
common of. pr _— 7 = 2136986 
Number of days — —— = 5 
) 2 nd „ od | (26986 
r e , BREY + 684030 
e . I 8. d. | — 
5 6 19 8 equal to 6.986286 


| Another example. 


8055 the ſalary 5ol. per annum, as before, 8 
much would be due from the 24th of June to 2 — goth 5 
05 of Auguſt following in a leap year SY 


Firſt for the number of Wars: - 


To O P - R ATI ON. 
By the table. By adding the days 


The N= under June at of each month in- 
s the ſide, and againſt däluded between 
Auguſt in the top co- June 6 


lumn is — — 61 July 31 
Time of ending Aug. 30J 55 Aug. 30 
Beginning Jh 24 | JJC 8 

6% Ne ot 


— 


Difference add = 6 — days. 
Number of ho bikes = — 67 1 
Then for the ſalary, | 
EY Factor at gol. per annum for leap year = „136612 
5 Number W — 8 67 
in the — a 
„ „„ 956284 
, THI ow . 
tb Be bh 3 5 
9 3 04 fere — = 9.153004 


Then The decimal is reduced by inſpection. according to 
* the directions in n Chap, | i, Art. vii. 


: * r Note, | ; 


_ . 
— 63 — —H - . - 


222 Of finding the Amount of Salaries. 


Note, if any of the factors in the table are reduced, 


they will ſhew the amount of a day's ſalary at auy rate 


therein mentioned. 


In the foregoing examples only the grole falary is: 
found, whereas there muſt be gd. in a pound deducted 


for tax and charity; therefore the neat ſalary at 50l. 


per ann. is but 481. 28. 6d, whoſe factor by table is 
: ,131849 for a common year, which multiplied by 51 
= 6. 724299 = ol. 148. 524. the neat ſalary for 51 


days. 
But this dane for tax and charity may be mods 


by multiplying the groſs ſalary by ,9625, a decimal, 
and the product will be the neat ſalary, For example, 
let the groſs ſalary be 6]. how much will the neat mo 
ney be, with the allowance of gd. in the pounet - 


OPERATION. 


: "rebar = factor. 
5 ol. = groſs ſalary. 
. I. 8. d. 


' 557750 =5 15 6 = neat falary, 


But in order to fave the trouble of multiplying I have 
calculated the following table, where any ſalary therein 


mentioned may be found almoſt by iure tion. 


1 
A Table of Salaries for Collectors, Superviſor, Optcers, Se. 
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2 Table 1 ton the Areas of Circles n Ale 


ns To —C___ 


2 59 156949 


N 


Diams. | | I | 
in incs. oy 4 „1 2 T | 3 4 
72 | ,4orr| 4578 34146154214] 4282 
{+ 213 | 34707] +4789] 54953] 4927] 25001 
Þ 14 | 35459] +5537] 25619] 25095] 5775 
15 | ,6266} ,6359] 96435] 26520] ,6604 
16 | 7130} 472191 473991 +7400] 27491 
17 „8049 ,$144] 59239] 35335] 38432 
18 90240124 92250 9327 79429 
19 [1,005411,0160j7 026710374 1702 
20 1, 1140/1, 12 5211 51364/151477/1 51590 
21 I1,2282;1,2400|T192517 r,203511,2754 
22  $1,3480|1,3602|113726[1:355011,3974| 
23 [1,473311,4861]:4999]1512011,5250] 
24, 1,6042 1,6176 1,0310[1,0445|1,6581 
25 17406 157546 157686617827 157968 
26 1,8827 f,8 9720120117 159264 22411 
27 122393124045 250605 2,0075702 20909] 
28 [2,183512,199112»2 1451232 305[2,2463 
29 12,3422[2,3584]13746[23910[2,40730 
30 (2,506612,5233]2»54P112255701235739] 
3r 256764,69 3822111 257288 22240 
32 2,8519 258698 258877 25905729237 
33 0 3505140306983, 884,3, 1069 
34 3-219613,2385 3-257013,2706]3,2958} 
35 3,41176,43 12,508,470 83,40% 
36 [3,6095|3,629513-64973,0699]3,6907 
237 (3-312813,833413-554113»5749]3-5957] 
38 44, 2174, 428000641 4508 54,4, 106868 
39 [4523611442 57*1442 79614-301514-32 34] 
40 454562 45478; 455008 44523314»5457}; 
41 [4268181497046] 14727 5[4275051427735] | 
42 |1912914499363[495981459534[50059| 
43 1551496|5,1736]55197 715122151592459] 
44 1553929|5,416515,44t1 $146 5715:499%4 
45 155639815,6649}5,6901]557153Þ557495] 
46 1553933|5,91891594461599704[539992 
47 (6,152316,198510,2048|0,231] 652575 
43 16,416916,4436[6,4705[0:4973[6:5243] 
49 $,087016,714310,7417 6576926557965 
50 6,9628 5,9906770 18 607.0460077. 46] 
571 [75244©|7,272 5174301©|733295 793551 
52 7,8309 755991715999 26191[7,0472] 
33 7823308529888 128,247 
54 8, 121408 „ 15188,1816 3.2118 872427 
55 8,4240 8,45 50.8,486308,8171575479% 
56 877342283 8,7966[5,3279 9222593 
So + 15,0435 9,5800 9511241443795 
38 95369 1,4013 954338 95% 9985 
2 7.607" 2 3 


Gallons from 12 to $9 Inches Diameter. 


4 
ſi ne. 5 n | 9 | 
12 14352 "aaa Tae I TT 
| 23 „597% 57517 22 et. Ra + 
14 „58 56 35937 6078 > dt 55381 | 
15 | 6691] 6778) , ere 0183). 
50778 56865 „6 
| 16 22882 „ 
* 222 37074! 7267 57861 | 
F 
4g 53259835 97395 344 8943 
19 [10590110699 50808 15 3 39949] _- 
20 [1,1704 17181951934 _ 1510294 
PO 142574 [512994 123114 ang, [122106 y 
22 559972254357 12 7 22885 
23 [195350 158511138643 . 54 * 
e 24 155717 156854 156991 ride 526 | 
WE To 1,S110|1,825211,8395 85 9258682 45 
2 26. 1395538\1,9706 178855 OS ee 
4 27 . 25105202 25121 5% 18775 32 3 1534 
4 28 22627 252780 252940 os 251679 _ 
l 5440 456 72735 net e 
= 39 _ [225905|2,6078/2,6249,2 2420 4 5 
143 3 247625|2,781112,7987/2.8 6 28527 1 
: | 32 279418 2,9599 2,9781 2 975102 05 7 341 | 
TETRA on 
| 34 : 1393150, 333342 3235353,2728 5) 25 5 
| 385 35599903,52973,5496 355695 3258 * 
— 104327332212 222273222222 4 
37 | * 359165 379374379584 — Ln 
IFF 
1 A ee eee eee 
I - | 45568345908 2813 6 ef 
| s 5636246589 
42 : rg abi he Ds 458662488980 
"| | 15,930615,9543[5,0783 —— 
173 $542.70T 52944 3 3 82857 
4155152754005, 56495538985 995 18 
45 576597922 dep 8842105867) 
47 — YT 10740 65 1000 6,1261 | 
3 2839653 104%3 3690363 500 TY 
41 48 6,5513 6,5783 1 * de a 
1 49 6,8242 6,8 51868 7946, 90726 he 7% 
5 7 | AU? 71591 751873 22 oh | a 
FFF 
4. 27-44 1105717»7 35017570 | 
_ (759717 $,0015 8.0314 Nasr 98825 
54 [8,2724[3,3028(3,3333 3/2633[8,3943 
. 75 3,5788 8.6097 8,6407 6718 57029 
18285228 22885 404171 
157 [9,2082(9,24031992724 75040, 368 
8s [9-5313/9:563919-5960 „52935662 7 
— = 9.8600 9893119263(2,95961919930 ; 
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* Ry 2 3 
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A Table of the Areas of Circles in Ale 


Fn , | I 


g2 
& 
A 2 


.O 


10,0204 
10,363+ 
10,7059 
1150541 
11,4075 


2 


112.1319 


11322599 
1356470 


| 14,8418 
. 


1 a 


| ; 1 


3 12 


20,0 598 
10,3974 
10,7405 
1150892 
114434 


1050933 
19,4314 
10,7751 
1151243 
114202 


10,1269 


10,4655 
10,8098 
11,1596 
11,5150 


11,7670 
2,5023 
12,5783 


14,0397 
14,4380 


1158033 
1251 687 
1255397 
12,9162 
132982 
13,6860 
1450793 
14,4787 
1458825 
1572925 


1158396 


12,2055 
12,5771 
[399547 


13733 


337 
14,1189 
1455185 


14923201 


15,3338 


1556662 
16,0367 
16,5129 
16,9445 
17,2818 


1557080 
16,1291 
16,5558 
1659880 
1774258 


157499 
1651715 
16,5988 
I 7503 16 


17,4699 


1118,2730 


1990517 
— nr————— 


22,0608 


17,8246 


18,7270 
195 1866 


20,1223 
2055986 
2150804 
21,5678 


1758692 
18,3182 
18,7727 
19,2325 
19,0985 


1759139 
1853634 
18,8185 
192791 
1997454 


27,2968 


128 29762 


20,1097 
20,6465 
21,1289 
2 1,0169 
2251104 


20,2172 
20,6945 


21,1775 
21,0660 


11,3759 
12,2424 


1 256145 


129922 


132374 


14,1556 
1495585 


29 5540 


1593751 
157 157918 
16,2140 


1656418 
1770751 
1745141}L 


17,9586 
13,4086 
18,8643 


1993255 


1927923422882 


20,2646 
20,7420 
21,2261 
2157151 


1054997 


1151949 
1125508 


1350303 


14,5988 


6,2565 
6,6849 


18,9102 
19,3719 


20,3122 
2152747 


2252595 


2255593 
23,0634 
2355731 
24,0883 
2446091 


24,0615 


2551355 
25,0075 
26,2050 
2657481 


22,0095 
2351141 
2356244 
24,1402 


25,1885 
2537210 
26, 5259102 
26,8027 
2753519]: 


22,0597 
23,1049 
23,6757 
2451920 
2447140 


2222098 22 


2257100 22,7603 
2352157 
2357271 
24, 24404, 960 
2447665 


2572415 


2557745 

26,3132 
26,8574 
27,4072 


27,85 10 
28,4108 


27,9007 
28,4671 


230 


27,9625 
25,5234 
29,08 = 


25,2945 
2558282 


26,3073 
26,9121 
27,4625 


28,0184|28,0743 


28,5798 


29,1409 
A 


23,2666 


24,8100 
25,3470 
25,8818 
26,4216 
26,9669 
27,178 


28,6363 


#9 «4. | 

10,1005 : 
10,8445 
1159123 5 
12 2794 
12,6520 
13241400 
r337042|13,5034\ 
14,1983 


15,0049] 
15,4105 


18,4540 


1928 393 _ 
20,7907 


2157643 


2337755] 


29,2030 
— — 


C489.) 


Gallons from 60 to 102 Inches Diameter. 


| 


ITT dos | 
8 | 9 


am. 


. 


in incs. 


Hi 


_— 


7 


10,1942 
1105339 


62 10,793 


51,2302 
44 125897 
511,945 
612,3 164 
12,6896 
13,0684 
24827 
013,842 6 
111442381 

14,0392 


7311 5,0455 


15,4590 


. 1558758 


16,2991 
16,7280 
78[17,162< 
7017,02 © 


| 17,2062 


211999334 


10,2279 


1052617 


10,5682, 
10,9141 


158856 


11,622 

1159853 
12,3532 
12,7272 
13,1066 
134918 
1378819 
14,2780 
14,6796 
1550868 
15,4995 
15,9178 
16,3417 
16,7712 


10,5026 


11,3011 
110587 
12,0219 
12,3906 
12,7049 
13,1448 
1375302 
13,9213 
14,3179 
14,7201 
15,1278 
1555411 


1059490 


15,1685 


10,2955 
10,0370 
0,9840 
11,3366 
1125947 
12,0555 
12,4278 
12,8026 
1351831 
1355691 


10,3294 

10,9714] 
1150190 
11,3721 
11,7309 
12,0 52 
12,4650 
12,8405 
13,2215 
13,6080 


1359607 
14,3579 
1457606 


15,5827 


14,0002 
453979 
14,8012 
157 100 
15,6244 


1559600 
16,3544 
16,3145 
I 7,2 500 


17,6468 


8 18,0930, 


93018, 5447 
[19,9021 


19,4650 


526553597 
6020, 8388 
2153234 
21,8136 
22,3093 


2054074 
20,8 870 
21,3722 
21,5629 
22,3592 


22,5107 
2343176 
23,3300 
24,3450 
124,8716 


17,09 [2 


1772939 


10,4272 
16,857 


1797356 


16,0444] 
16,4700 

16,9011 
7533780 
17,7801 


18,1379 
18,5902 
19,0489 
1955 115 
19,9506 


20,4551 


20,9353 
21,4210 


21,9123 
22,4092 


22,8611 
23,3655 
2358816 
24,4001 
2449743 


25,4008 


259355 
26,4759 


5802750219 
2725732 


2851302 
28,6928 
229, 610 


2554840 
259893 
26,5302 
270766 
2756286 


22,9116 
23,4196 
239332 
24,4523 
£19770 
2555073 
26,0432 
26,5846 
2771316 
27,6841 


20, 8029 


21,4699 


2234592 


18,1829 
18,6358 
19,0942 
19,5582 
8 


18,2280 
18,0814. 


19,1403] _ 


19,0049] 
20,0750z 


20,9836 
219617 


22,9621 
3,4707 
23,9848 
2455045 
25,0298 


20,5507 C 
2150320 

21,5188] 
22,0112 
22,5092 
23,0128 
23,5220 
24,0367] 
2445595} 


25,0526] 


157895 
26,0971 


2751866 
27,7397. 


26,6390 6,6930 


25,6140 


27,2416 
2777953 


2851862 
28,7494 


28,2423 
28, 8060 


29,3181 


225 


28,2984 
8827 
29,4325 


283 54 


28,9194 


29 14598 


| | A Table 
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0 


—— — 


- —— — - 
— —— CR 
— 5 — rar : 
— * - * +. 


2995471 
30,1230 
30,7057 
3152934 
31,8866 


29,504 
30, 1816 
30,642 
3173525 


31,9462 


ot; ; 


29,6620 


30,2396 
30,8228 


31,4116 


32,0059 


=y 


29,7195 
30,2977 
30,88 
31,4705 


1 


29,7771] 
39,3555] 
30,9401 
31,5300 


3251285 
— emma emma 


14 


32,0657 


32,48 54 
33,0898 
3376997 
3453152 

349303 


32,5456 
33,1505 
33,7010 
343771 


34,9987 


35,5029 
36,1952 
36,5329 
3774763 
38,125: | 


38,7797 
39,4398 
40,1054 
40,7706 
—. 41,488 
4271358 
42,8237 
43,5172 | 
442 1624492565]. 
429209 


845,63 774% 
46,3408 
47,0682 
4757951 
4875276 


3556259 
36,2587 
36,8970 
3735409 

2821904 


38, 8455 


39,5061 
40,1723 
40,8441 


4 11,5214 
4272645 


2043 
42,8925 
43,5868 


41. 3916 


ds, 


46,4 18 7 


4.7,1406 
47,8681 
48,6011 


32,6058 


33,2173 
33,8224 


34,4390 
35,0612 


35,0839 


36,3223 


36,9612 
37,0056 


38, 38,2557 
38,9112 


3935725 


40,2392 


40,9116 
41,5395 
4232729 


4259019 
43,6566 
1443507 
150625 


32,6661 
33,8838 


3551237 


40, 30624 
40,9791 
41,0575 


32,7265 
3373332 
422855 
3445630 
3531863 
3578152 
36,4496 
37,0896 
3757352 
38,3864 
3999431 
3957054 


332722 
34,5010 


3547 520 
36,3855 
37,0254 
3756704 
38,32 10 
38,9772 
3956389 


40,3733 
41,0467 
14197257] 


42,3416 
1370312 
43,7263 
44,4271 
4531334 


4234103}. 
43,1004 
43,7961 
44,4974 
455 2043 


4577738 
46,490 
1772131 


4779412 


48,674. . 


1578453 
7 46, 62 7 
4752857 
48,0143 
2827484 


— 49,2656 
50,0092 
515247 554 
5155132 
22223 


4953397 


50,0839 
50,8336 


51,5889 


4974139 


50,1586 


50,9089 


52,4262 


51,0648 


459107 
46,6347 
4773583 
48,0874 
48,322 i 
21495944 
50,3083 
51,0590 
51,8160 
2225792 


50,2334 
50,9842 
5177407 
82,6027 


3.0394 
5358 132 
54,5880 


113593700 
56,1557 


55,4490 


50,2379 5233I/7C 


945 5751 
58,5505 


79520 


535 16415 
5378884 


56660 457 


351933 


5,965 59 


5855 278 


550322 57,111 


| 


| 59,3672 


37,8321 579144 
58,6375 58, 778405 


35,0864 
35,3963 


52,2703 
558754 
54.8222 


5373474 
5451211 
5459003 
5596952 
56,4750 


10 
257393 


572716 
5072 
58,8802 


57519 7 
927 


eee 


),61 4 59,592) 


3a 


— 
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Gallons from 102 to 146 Inches Diamcter. 


— 


33,3940 
34,0068 


7 29,8924 
30,4722 
3150577 
89 551,6487 
222452 
32,7809%32,8474 
33545 51 
34,068; 
34562 5134,08 72 
3522489038,3116 


3558784 


} 11913997710 
12040, 4403 40,5075 
141, 1143]47, 1820 


3 8945 


36,5772 
37,2183 


27,3650 
35,5173]. 
39517 
39,83 238; 


30,5134]3 
5 37,1537 
237, 8Sooꝛ 
7135,4515 


39,1091 


2443,169 743,239 
12 543,8 66043, 9360 


154790042, 5479 


44,0334 
453 4593463 : 


44,5679 
4532753 


1143, 1606048, 
32048, 80 50 


2339 
48,9697 


349,636 
50,3835 
515151351 


4937111 
50,4581 
51,2 106 


0 FT 


29,0501 


3055305 
31,1165 
31,708 i 
32,3052 


30,0079 
30, 5889 
31,1754 
31,7675 
32,3652 


32,9079 
33,5161 
34, 1 390) 
347494 


32,9685 
3355773 
3451917 

34,5116 


3593 74553.5343.72 


60049 
36,6418 
37,2827 

3759300 


13952412 
3999052 
4045747 
41,2498 
4159305 


36,0683 


30,7049 


73773472 
3759950 


88828 83876484 


3993973) 


392719 
40,6420 


E 


n 
e 


30,0557 
30,0473] 
3192344 
31,8270 


22,42 52} 
33,0291] 
33,6385 VE 
73472534 
3458739 
35,5000 
36,1317] 
36,7689 

3774117 

38,0601] _ 
38,7140 5 5 

3943736 : 
40,0336} _ 
49,7093] 


41,3176 
41,9989 


4256167 
13,3086 
44500 59 
44,7089 
1854174 


42,6856 
43,3750 
44,2760 


147795 
1.5,4886 


4153355) . 
42,0673] 
42,7546 RE; 
434476 
44,1461 


44,8 502 ? 
45775598 


4559883 40,088 N 
9 46, 7008046, 7061 
39147-4399]47»5037 


765737807 
16,8512 
4735704 
43,3973] 
£9,04.36 


10032 
46,235 
1776493 

48,3806 
49,1170 


45,2750 

4 6,580 
47,7222 
48,4 541 
49,1916} 


1978 56 
50,5331 
712861 


51,8926 
1320255857 62,732 

bo 34243 85 
54,198 75 
5490780 ö 
555% Cs, 
$6,5<4.9150,0345]; 


153,1530]53,234f 
10 5 597423 


5 1%687 i 


7 355789 
; 433543} 


35,9217 


13735 1þ$7-437 4] 5 


5204485 
52, 8000 


35,1352 


49,8601 49-9346 ; 
50, 608 250, 68334 
51,3618;5 


2121005 
3278888 
53,0562 
5474321 


55,2136 
56,0007 


697135 
„5114.5 


iy 42147 
53941235 


2. 


2222 


56, 7923] 


52,9626 : 


154374 
21972 


537573351 
54,5 1004 
5572921147“ 
5870795 | lf 
55 2 57² ; 


735915 
53,3953 
5992047 


57,0716 | 
58,4490 
$992959] 


60,1014 
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1 30 Explanation of the Tables of Ale A; eas. 


Of the table of ale areas. 


| In the firſt column, under the words diam. i in inche Os, 
ſeek for the even inches of any given diameter from 12 
to 146 inches, and right agiir iſt it, under o in the fe- 
cond column you will find the area to the ten thou- 
ſandth part of a gallon in ale meaſure. But if the giver 
diameter conſiſts of inches and tenths of an inch, "the 
| ſeek the even inches of the diameter in either the iſt or 


th column, and the tenths in any of the other 9 co- 


lumns at the head of the table, and at the angle ut mect- 
ing you will find the area as before. 


EXAMPLE Is: 


| Suppoſe it were required to find the 9 area of a cir- N 


; cle whoſe diameter was 60 inches. | look for v0 in : 2 
1ſt columgand right againſt it in the 2d column under 
| 0 1 find 10. 0264 = = the area in ale ne 


EXAMPLE . 


Suppoſe the given diameter were 75: 3 inches, what is 


5 the area in ale gallons? 
I find 75 in the firit column, and the 2 tenths at the 


47 . of the table, then at the angle of Meeting I find 


15. 7918 = = the area in ale gallons required. 
EXAMPLE III. 


: | Suppoſe the given diameter wWas 78. 2 inches: to 

find the area in ale gallons. 

In find 78 in the 7th column, and the 7 tenths at the 

5 head of the table, then at the angle « of meeting is 17.25, 

the area in ale gallons required. 

And thus may the area of any Fo ander within 
the compaſs of the table be found. But if you ſhou'l 
want to know the ale area of a circle of a leſs or greats! 

diameter than any contained in the table, you nd find 

I by the following directions. 

When the given diameter is under 12 inches, ſes * 

for the area of double that diameter, and divide it b j 4 


and the quotient will = the area required. a 
2, 1 


Explanation of the Tables of Ale Areas. 2 31 


2. If the giving diameter eee 145, leck for the 
area of half that "diameter in the tab! e, and nultiply it 
by 4, and that product will he equal to the area ſought. 
For example in the firſt caſe: Supp oz it were required 
to find the ale area of a cirele wi1oſe diameter is 6 
inches, I look in the table for t! ie area of 12 inches, the 
double of 6, which [ find to he =-.401 i, which divided 
by * = 100275 = area required.” : 


Example in the ſecond caſe. 


. Sappole: the given diameter 160 2 what! is ; the 
area thereof in ale gallons? _ 

| ſeek for 80 = halt the given diameter 1 in the able, 7 

pere 1 find the area = 17.8246, which wulkipies by 

_ Ty 71.2984 = to the area required. ; 

„ And in this manner the area of any other diameter 

chat exceeds the bounds of the table may be found. 


Table to convert gallons into barrels, & contra. | 


[HO END „ 
MH {|| o| 8,5] 1 25,5]21] 714] 722,5 731] 739,5 
1 1 34] 42,5 $1] 59,522 748 756,5 7650 773,5 


nd 268 76,50 85 93,5123] 782 790,5 799} 80,5 
5 3402010, 5119127, 24 8160 824,5 835 841,50 

: 41130 144,5|153 61,5025 850 858,5 867 875750 
| 51279] 78,5187 195,6 884) 892.5 9010 900,5 


4 0/204 212,51221 279,5 918 926, 935 943,50 
5 5 2238240, 255/203,5, 28 952 900,5 909 | 97725} 
1 | $1272 280, 5 289 29775 29 980 994, 51005 1011,50 | 
25 | 9;3001314,51323133 1,5! 30 1020 1028, 510371045, 


100340348, 357 356,531 1054/1062, 511071]1079,5 
110374382, 03910399, 5 32,1088, 1096, $[1105]1113,5 
thin 1 24826,429433 5.331122 1130,511139]1147,5| 
ould W [113/442[450, 14591467, 5 34 1156, 1164, 5 1718, %%% 
catet f [14/470]484- 5 350,535 190 1198, 520712 15,5 
find 156 10518, 52 27153595 36 1224 1232, 61124111249, 6. 2 


e 116 54405 52, 5610669, 5137 1258|1266, 5127801283, 
ſeck 17578586, 5,55% 3. 503820 1300, 51 30% 317550 
20, 52037, 530/3261334, 513431135195} 
5503671, 40/1 30011363, 3771385, 
297170225 A 1 1411410, To 


1 _ * K dts 8 6 V WE” Leen. ana 


— > PEI. <>. — 
ed . 7 


232 To convert Gallons of Ale into Barrels. 


"= convert any abs of gallons into barrels, ſee 
the given number of gallons, or the neareſt leſs, in any 
of the columns except that under barrels, and right 
againſt it to the left hand under barrels are the barrels; 
and at the head of the table in the fame column the 
e if ay. 

E X A M p E 3 4. 
| Suppoſe it were required to reduce 258 gallons to 
barrels, „„ 
I find 255 in the fourth columa ander-4 2, and rig 7 
againſt it under barrels is 77 u hich added together, [ 
. B. and F = 255 gallons. es 
EX AMP LE II. 
Soppoſe it were required to reduce 250 gallons.) nl 
barrels, as. = I. 
J find in the third column he neareſt leſs to 250 


—— a —„-— — 
: 2 


Fi _— 
—— ———— M ˙ n 
* 5 7 4 ** 2 


246. 5. Which is 3.5 leſs than the giving numbe 
1 ; Againſt it, on the el. hand under barrels, is 7, an bo 
$ above it at the head is Z 4: fo the Whole is 7 B. 1 F an ga 
3 3.5 G. 250 gallons; which is ſo caſy, that it woul pr: 
© be needleſs to add any more ee. 5 Neu 


* %3 ** 2 


* 0 f ; ; 


* 


5 point % oh 


SA = fg AA tA eee ee 


To gage a 2 and fad the content therefore « on every 


Wa gallon, or ſome known meaſure, till 


| 1 atlons, 


. P b E N D 2 i * 


ART. T 


inch WY Its 5 


R U L E. | 
Jupposk the fill to be divided i into three parts 


by the lines c dc and A A; then that part from 
the collar cc to the place where the nails join it to the 
body at c c is ſuppoſed to be globular, and may be 
gaged as the middle fruſtum or zone of a ſphere, but in 
practice by taking mean diameters in the middle of 
every 3 or 4 inches of its depth : 
2. The middle part or body of the Rill, Viz Goon 8 
e to A A, is taken for the middle fruſtum of a ſpheroid, 
and as ſuch way be gaged, but in practice by taking of 
mean diameters in the middle of every 6 inches of its 
depth. 
The lower part A A7 * B, or that part which 
cludes the crown, may be gaged as the like part of 
the copper; or in practice by pouring in water from 
Till the crow 1s 
covered, which Will be when dee 


:& 


EXAMPLE. 


Admit the Glowing ſtill was to Ye 8 Ry he _ ti 
content required at every inch ot the dent in wine 
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234 APPENDIX. 


A o T 1 LL L 
FR, 
(SNLEAS | FEY hanvtanwryy ee. A ED 111 %%%οe een 29 


4 1 


IVag hom rramnpw tin 295 A IRIS Dory ys OO Weaning tanppo--—»” 


I SHIT on n_ CO COT OTE | 


E74. ——.—.— QE 
; 2 ; 8 ; 


Sup ole with a an inſtrument 1 found the 4500 of the 


| body bf the ſtill 4o = 20 inches, and that of the globu- 
lar part gd = 7 inches, then the whole depth from 
the top of the crown to the collar will be 37 inches 
go; and ſuppoſe with a fliding cane I found the firſt 
7 mean diameter @ à in the middle of the upper 3 inches of 
the globular part = 54 inches, and the ſecond mean 


diameter 5 b in the middle of the next 4 inches = 60.8, 


as is ſet, down in the ſecond column of the following 
table. 


— 


Next I take mean . in the middle of every 


6 inches of the ſpheroidal part arc, C a, and ict 
. them alſo down as in the ſecond column of the table. 


And luppote | found by meature that the quantity of 
water to cover the crown is = 24 gallons, which 1 {ct 
down 1 in the fourth column of the table. 


By 
* 


* 


Proc 


hes 
fr ſt 
8 of 
ean 
O. 8, 
„ing 


very 
1 tet 
e. 


APPENDIX. 


By the tables of wine areas in pages 242, &c. I find 
the area of each diameter, and place them againſt their 
reſpective diameters in the third column of the table. 

Then I multiply the ſeveral areas by the reſpective 
depths to which they belong, and ſet the products in the 
fourth column, which are the contents of the ſeparate 
parts; whoſe ſum, with the quantity of liquor to cover 
the crown, will be equal to 606.842 = the whole con- 


tent of the ſtill. 


T 
T 

VI 
— 


1 


r 


a 
th. Diam. 


ii 


Area, 


S 


I uo cover Cr, 


1. 32 


| 540 
60.8 


67.0 
71.0 
72.0 


70.2 
| 67.2 


| 9,914 
12,568 
15,263 
17,140 
17,626 
16,755 
I I 5,354 


Whole cont. 


507 


606, 84 


91,573 
102,840 | 
105,750] 
100,530} 
925,124 


TS, 


we 


72 


om... 


29,742 | 


— * CO 


| To find how ck th 


proceed as follows: 


i? 


e ſtill will hold on every inch 


235” 
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r 
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— — 
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— ae” N '4-FUnt 28 * a 
» 8 Pg,” * 
344 a nog by = oor 2 —— PIPOny CO TI 
1 a k , 


r 


236 


10 = 


13 


Whole cont. 
606.842 
Sub. 9.914 


1 = 


596.928 


9-914 


2 = 587.014 


3 = 577. 100 
ote 


4 = 564-532 
I 


5 = 551.964 


— 412.508 


7 | = $26.82 20 


15 400.970 
9-914 | | I7.140 | 
16 = 
12.568 | 5 
17 = 366.690 | 
1.1% 


APPEND 


Continued. 
17.140 


Note 
14 = "418.110 


| u— —ů—— 
4 0 . 


18 = 349-550 
Pr 17.140 


3 


19 = 


5685 21 


22 


= 435-250 |26 = 


332-410 
Note 17.626 


314.784 
49 020 


= 297. 1 58 


2795832 


23 


24 = 244.280 
e 17.626 
25 226,684 
Note 


[27 
17.140 | 


383.830 2 
17.140 


33 = 95-416 


17.0206 
17.626 


e + 


16.755 : | 


. 
Continued. 4 
209 899 

| 10.755 


193-144 


110.770 
| | 1 5-354 


3 


3 


—— ame 
34 = 80.002fftity 
15.35 rod 


Crown. 34 


Wo 
oom 


alti; 


2.09 890 
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APPENDIX. 227 


Fl 7, able e the Content of the 872ʃ1 at ever ry dry Inch, 
to the neareſt even W collected hrs the preceding 
Fork. 


| Dry i incs. Galls. 7 2 Calls. Dry incs. | Galls. | 
4 4 P —— Kr A 
5 . 607 13 435 26 2104. 
he Rs RR WD ET I { eT 193 | 
T 401 [28 | 176 
89 EBF % œf TTT 
55 4 565 ( 17 367 3 f 
2 Mo ee 350 31 128 
6 539 19 33 3% i 
1 527 20 VVV 
VS. 512 ST: 297 [ 34 80 
1 Y 283 
10 J 481 [ 23 26236 49 
Ir. | 465 24 244 37 344 
22 n 222. Cov. Cn. 3 
e Kt bb 
\ fad the content of the All ait eu taking mean 
diameters. 


. E OR ths content of the globular part cc 0 c, for up- 5 
poling it to be the middle fruſtum or zone of a 2 


KUL E. 
To h If the ſum of the ſquares of the top and bottom 
ameters ce and c © add two thirds of the ſquare of the 
>.o02fltitude g , and that ſum multiply by the altitude; this 
5: 354 roduct divide by 294.12 and the quotient will give the 


ontent of that part in wine gallons, Vide Simpſon a 
4.708 lurions, page 212, . 


5-354 EXAMPLE. 
ED ande the 


here. 


9-35 op diam. c c = 500. 5 | Sq. ] 2550. 25 
SY * ott. diam. c C = 64 } inches es | 3 : 4090. | 
54. 00 m of the ſquares e — = 6646. 25 
4 D — 8 23128 
MT wo thirds of aan of alt. 7 . mw 656 
— = . pI 


altiply by ths ends 7 
41% n— — = 2349-5 


N 


238 


We 4 „ — 5 


"T's twice the ſquare of E E 72 == 

Add the ſquare. of c c 1955 — = 4096 
Sum — : 1 3 14464 
Divide by three zimes } = 882. 50035950 491.772 


the quantity of liquor to cover the crown. 


APPENDIX. 


For the content. 


294. 12) 23490, 537 (79.867 wine gallons. 
2. For the cantent of the ſpheroidal part AEC CE 
A, or the body of the Kill. 


RULE: 
This ! is found by Art. ili. of chap, xi. as the firl 


| variety of calks. | 


E X AM FP L. E. 
Let the | 
. Greateſt diameter E E in the middle of | 
the body | — 3 5 
Diam. Aa = c c at the end 55 0 


OPERATION. 
10368 


Multiply by the altirade 4 0 * 


the circ. diviſor. cont, 
. To find the content of the part A 0 A, B 4 By or 


RU LE. 
This may EP Fe] by the directions in Art. i. 


| Chap. x. for finding the like part of the copper; but 


the following method will generally be near the truth, 


ExXAMI 


APPENDIX. © agg 
EXAMPLE. 2 


Tit the 
Diameter A A at top of crown = " 


J 13.926 
C 


CE Alt. of crown or a en = em — = . 085 
Add + of the arca of 5 : 028 
Sum ſubttract from the area of the top of the} „ 
nt. crown — — — e 
Remainder — 7G | Www - = 13.813 | 
Multiply by 2 the height of crown — = 2.5 
; 69065 
27626 


Quantity of liquor to cover the crown "Bp 
The body of the Rill i I He 72, le, 
Globular N „ h 


1nches 
- i! 
r 

A 

2 

MN 


The whole content is ” = ob 171% 


The content Wund in this manner is chin a gallon 
of that found before by taking mean diameters, | 


72 
cont. 
B, Ol 


rt. ii. 
E5 but 
ruth. 


ACh 


AM 


240 „ Nil. 
| | A Caſh Table for Sweets 4 128. per Barrel. 


or | 7 pts. [| 7 pts. . | 
= |-5]d. | ofa [ |s.| d. of a | & 1E481-- 
oO | | {farth [IG ffarth. || 5: 
204 16 60 7 4 21 4 
20 24 x 17 6 53 6 || 3] 1/16 
34 5 j:8 6%f% x || 4 | 8 
1 0 443} 2 19 723 3. [53 
21019] 4 o 7s 6 3/12 
3 | 1] 12 6 [218 ol 7141 4 
4 | x| 64 x 22 8 4 2 [8 416 
5 ite 3 23 80 4 [9 51.5 
62 33] 5 [249 13] 6 | 100 6] © 
171-21 8.1.0: [2559] 63-7 4} 26/12] 0 
8 | 3]-03] 2  jj26: | 9!r03]. 3 || 3ol18]-of- 
93 5. 4 7 0 34] 5 40/24] o 
r0-] 31 93] 6 28 [108 © 50 30, © 
{Ix | 4| 24 1 29 |I1} of| 2 60/36] © 
r2 | 4| 65} 3 (% fr 5 | 4 || 702 
13 4014] 5 |j31 sr 93] 6 0480 of 
114 | 5}4 | © 314012 o | © || goj54| © 
15 I 5 8 2 l | | |roclddl o 
Of the uſe of the above Table. 


x. If it be required to find the duty of any number 

of eallons and-:quarts of ſweet᷑ s 
Find the given number of gallons in the firſt or fifth 

column under the word gallons, then againſt it on the 
right hand is the duty in ſhillings, pence, and 7th parts 


of a farthing : if there be any quarts find them in the 


firſt column, and right againſt them is the duty, which 
added to the duty of the gallons found before, will give 
the duty of the number required. VV’ 
2. If the given number conſiſts of barrels, gallons, 
and quarts, then ſeek the barrels in the gth column un- 
der the word barrels, and againſt them on the right hand 


is the duty, which added to the duty of the gallons and 


= quarts found by the firſt caſe, will give the duty of the 


number required. An example or two will make this 
quite plain, „ 


EX A M- 


> > 


> > > 


er 


APPENDIX. 441 
EXAMPLE I. 


What! IS the duty or 72 gallons of ſweets? 


„„ A pft. 
Againſt 7 in the firſt column i R 
Againſt 2 in the ſame column is : 24 : I 


— 


Their ſum = = = ducy required = 2 : 104 T7 


EXAMP L E II. 
What is the ary: of 10 B, 52 85. of ſweets? 


L W d =p 
Againſt 10 in the th wel, under bar. is 6: 0: 0 $0 
Againſt 5 in the firſt col. under 515 is 1 1 1 len 3 
Againſt 2 in the ſame column is — 0:0: 23: 1 


Sum is _ to the duty ut: = 155 2 1 1 4 


r 14. A Tadle 


. iS 
» 


242 


5 1 4 Table Y the Areas of Circles i 1 Fine 


IE 


APPENDIX. 


— 


0 


, 0034 
5,0136 


0 


1 


, 


0,004.1 
050150 
2,0306[0,0327 
0,0544[0,0572 


0,0884 


0,0049 


22 


050165 
50348 
0,060c 
0,0919 


W 


4 


0,0057j0,0067 
5,018010,0196 
9,0370 
2,062910,0658| ' 
220955020901 

— 


050393 


„1666 


2534002 


071224 


05176 
952754 


954114 
„4896 
955740 
0,6664 


5,76 0 


551265 


21714 
0,2231 
52816 
„3468 


0,1307 
0,1763 
0,2286 
0,2878 

043537 


954189 
54978 
955835 
056760 
957752 


54265 
„5061 
955224 
0568 56 
557885 


26 
7 
BY 
: 29 
30 


32 
| 33 


31 


344379304 
3547516 50 
36474064 
3706546 
380459096 
391591714 
401324400 
41 
42 
43 
1 44 


958704 
99826 
151016 
172274 
143600 


058813 
97994 
151139 
152404 
193730 


0.892310 
1500597 
1,1262 


1.2534 
15287201 


2,1 349101393 
9,1812 


0,1862 


0,2342 
0,2941 


2399 
o, 300 
o, 36090, 3677 


054341 


0,6953 
957959 
8959033 
150176 
1,1386 
20 


| 0,4419 
0,5 1440, 5228 
0, 601400, 6105 


0,7050 


0,5063 
— 
50145 
150294 


151811 
2 


134994 
155450 
157986 


159584 


55137 
456606 
158143 
59742 


51420 


15828101 
156757 
1758 300 
159912 
1251501 


525 7,555 1 
156908 1,7060 


18458 15861) 
2,007 2,0242 
2,1763 2,1035 


252984 
254786 
256656 
2585942 
350600 


23310] 
2449 7C 


58792 


256846 


32,0804 


243339 
251558 
257038 
2,899 
31009 


275340 


23517 
255520 
2572302, 7423 
2,9189 2,9 386 
351215371421 


253697 


372674 
3748 16 
357020 


288 


332585 


3459341345253 
337251 
329539 


323097 


37476 
359768 
452127 


3,3309[343 52 
335472 3, 5692 
347702133792) 
4,000 1140234 
4,2367 4,2607 


454309445 55 
456798 
4593551499014. 
5z198015,2246 


437951 


5,4.672 


524945 


44301144 5040 
437304149755 
4398 74\5,0135 


552513 5,2780 


557154 
559976 


655824 


527433 
6502626 
0,286616,3159|6,3452 
16,6424 
229493 


556124 
0,91 56 


8222 
50549 


| N 45k $8 [To 


Lag * 2 


| 


5,521915, 5493) 


59799351527 
6,0836 6,1 124 
6,3746 6,404 

6,672 516,7020 

6,977117-2071 
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OI nent tO INI 


Gallons from 1 t0 46 Inches Diameter, 


2 5· | 8 7. JS 9 

5 Io, oo 7ſo, oo8 7, oo 98,1100, 1233 
210,02 1 3ſo, oz 3000, 248, 2670, 286 
427,447, 465,49 1,61 

; 40, 689 0,07IY 0,075110,0783/0,0816 

: ___$]9,1029]22 106610, 110402, 1440411541 
a 6 0,1437 0,1481 0,1520 21572 051619 
5 7,1913, 1964, 201606900, 21223 
4 810,2457]9-251519,2573]2,2633]9,2693} 
N 9.0, 3069.031330, 3199,326 5073332 

— 2123749 0,382012,3893[2,3966[0,4040 

78 11,4497 %457 5,4654, 47348 15 
bo 12,53 13,5398, 5484,55 710, 8658 
55 13 226197 0,0289[2,60381 0,6475, 6569 
3 14, 149%, 247,347,447, 7548 
— 35 058 169 „8274 238381 0,348810,8 596 
% 7/365 0,948212,9596,0,9711] | 
511 171,0412110532 1,005211,0773, 150894 5 
Zh 1$11,1037|£1763]1,198g]1,2017 2145 
13 19]1,2926[1,306111,319511,3329,1,3464 
155 2.54289 442 848690124710 743 52 
5000 21]I,57x7 „58630/560101 56158 1,6307 
8615 22 17213366 17520 1,7675 157830 
2% 7778937979259 1,437 
1036 as 2,0499 2,05751]20743[2,091112,1080 
3897 Ws 242292121245 12:2032/2,2808 
55526 262,387,407, 42 38,4420, 4603 
7423 27255713 255990 256088 502775 64 605 ph 
wor 2$12,7617|24781112,8005[2,8201 258396 
„ 2912295391297 3912-9991 37019350396 
53523 eee eee 
% 3:13-373713-39513-41 901 3,4332/3,4599 
792 32[3-5913]3-0134:035013 6575/3 355 
449234 33 857 583585 58613 378843359073 
4,260; 3414-0409 10703 4$+2939]4zT17 5141412 
ox : 428491439243333[423576(4,3820 

. 4:529714+5545]4557941[44504414,02 

525 370497813 4,806814,8324{[4,%530 58835 
552780 bo 599397]5»965915,2921[5,118515,1449 
906,540 1 DISCS 553587 573857554128 

5 11 2322922584422 258280 56875 
66,1124 +1 58557 5,8839]5,9122[5,9406 529691] - 
616,494! $- Me 5 1702 6,199215,2283[5,2574| 
906,0 43 94337 5,4633[6,4929 5522758525 
17,00 4416,7 32810,763115,7935' 58230 58544 

45 750389 770698 75 1000 22 320 731 6321 
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A Table of - the Areas of Circles in Win ne 


© 


"7 


* 


1 


; 


3 f 


4 


751944 
755106 
778336 
8,1634 
8,5000 


75255 


755426 


7586631 
8,1968 
8,5340 


742571] 


115147 
758990 
852302 
8,5681 


8,8434 
951936 
9,5 506 
959144 


858 781 


952290 


955867 
959512 


10,28 50 


10,3224 


1154376 


10,6624 
1150460 


11,8354 
12,2400 
1250514 
13,4945 
13,9264 
14, 36 50 


10,7005 
11508 54 
11477 
11,8756 
12,2808 
12,6929 
13,1117 
13,5374 
13,9698 
144092 


2 17,6256 
23 18,1186 


11990384 
7120,1586 
20,6856 


145,8 104 


1572626 


$11 5,72160715,7678, 
116,1874110,2343|16,2812 
16,6600 16,7076.1 


1751394 


18,6184. 
[19,1250 


21,2194 
21,7600 


22,3074 
22,8616 


23,4226 


#1435553 
15,3081 


10,3599 


17,1977 
17,6745 
18,1682 
18,6687 
19,1700 
19,6901 
20,2109 
20,7386 
21,2731 
21,8144 


19,2272 
— 


859129 
972645 
956228 


959879 


10,7387 
11,1243 
1155166 
119158 
12,3217 
1237344 
1351 540 
1355804 
1450136 
14,4536 
age ür 
1553538 
1558142 


6 16.7552 


856023 


1933975 
10,7769 


12,3627 


752886 
750068 
89319 
8,2637 


5,9477 
9,3<OO 
956590 
10,0248 


| 743201 
710390 
779647 
852972 
8,6 263 
8,982) 
973356 
955953 

10,061) 

1054351 


1151632 
11,5562 
11,9561 


1237701 
13,1963 
13,6234 
14,0571 
14,4970 
1439453 


1573995 
15,8606 


16,3284 


16,8031 


10,8153 
1172022 
1155959 
11759964 
1254037 
1258178 
1352 388 
13506635 
1431011 
1455424 
1459904 
1574452 
1 559074 
165375 
16,850 


17,2360 
17,7236 
18,2180 
18,7192 


1957418 
20,2634 
20,7916 
21,3268 
21,8688 


1777 


1727727 
18,2678 
18,7696 
1922783 
1957937 
2053159 


20,8450 


21,3808 


21,9235] 


225362 5 
22,9173 
23,4790 


84 2359904 
2445650 249228 


2557346 
26,3296 


2541404 25,2049 


26,9314 


240475 
24,0228 


2557937 
2653894 
26,9919 


2239732 


22,4179 


23,5356 
2441048 
2456808 
25,2634 
25,8530 
26,4494 
27,0524 


224729 


23355922 


2451620 


2422387 


177333 5 
1758220 


18,3170 
18,8201 
1953200 
199945 50 
20,30 
20,898; 
2154300 
2175970 
225520 
2350851 
2350409 
24,210 
2.49790! 


2593221 
25,9123 
26,5094]2 
2731 132 


2 5,380! 
2850 
27517 


2225402725012 


— 


27,6624 


— 239 277% 
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Gallons from 46 to 99 Inches Diameter. 
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. 5 | 6 7 8 9 4 | 


in incs. ! 


Dial 


| 


7747871 
758010 
8,13011 
8,4660 

3,8088] 
915830 

95146; : 

958777]. 7 
10,2476] 
10,6244 
11,0079 5 
[1,3992] 
1179534 
12,1992 
2,6100 
13,0274 
13,4817 
13588299 


734495 
737085 
$,0969 
8,4321 
827742 
951230 
94787 
9,841 1 
10,2103 
10,5854 
10,9692 
11,3588 
1157553 
12,1585 
12,5586 
[2,9554 
13,4090 
13,8394 


773833 
757036 
8,0307 
8,3645 
87052 
90527 

9748075 
957681 
10,1359 
19,5106 
10,8921 
11,2804. 
11,6755 

125077 
2,450 
259016 
3,3230 
3,7525 


733517 
750713 
759976 
873309 
550709 
9,0177 
2] 9,371; 
| 977317 
10,0989 
10,4728 
10,8 537 
1124/5 
[10357 
12503691 
— 
12,859 
1352812 
3 1337296 


40 Lie Ot 
757359 
8,0637 
8,3983 
87222 
9,0875 
9,4428 
9,8045 
10,1731 
10,5455 
10,9300 
11,3196 
11,7153 
12,1179 
12,5272 
1233434] 
13,3093 
13,7961 


47144 


5 1445805 


I 550350 
15,4912) 
15,9530 


9168988 
1778816 


17,8712 


318, 3676 
418,8 708 


14,1888 S 
1430314 14 
15,0808 
1535372 
1650002 
16,4700 
16,0468 


[17,4323 
129294 
18 4176 
18,9210 


1472327 
14,6760 
15,1262 
15,5931 
16,0469 
465175 
16,9948 
[ 74790 
17,9099 
18,4677 
18,9723 


144768 
14,720 


15171601 
5,6292 
16,0936 
16,5648 
17,0428 
17,5278 
18,0194 
8,5178 
19,0232 


19,1405 


16,6124] 


I 7091 1 8 


17,5766 
18,0689 


„ 
14,7055. 
15,2170] 
15,0753] 


13,5681 


190744 
19,5867 
20, 1062 Z 
20,6325] 
. 
2170564 
2252823 
22,5058 
23,3601] 
2393331 
2445072] . 
25,0870 bn” 


; 1993808| 
"76938976 

20,4212 
20,9516 
21,4588 
22,0228 
22,5930 
23514121 
2357050 
24,2768 
24,5543 


19,4536 


20,0018 
20, 5267 
21,058 5 
21,5971 
22,1424 
22,6946 
2332535 
23,8192 
24,3919 
249212 


19,4322 
19,9490 
20,4740 
21,0049 
21,5428 
22,0876 
22,6392 
23,1972 
357624 
2443344 
24,9130 


1955352 
20,0540 
20,5796 
21,1120 
2156512 
22,1973 
22,7502 
23,3098 
23,8762 
24,4490 
2 5,0296 


79 
80 


81 
82 
83 
84 
85 
86 


25,4390 


87 26,0312 
88 
897,2 348 
904 27,8408 


5545 
26,0908ʃ2 
26,6898 


27,2956 


2 


2 557525 
26,7401 


2 749700 


0,1503; 
27,3567 


[25,6164 
26,2100 
26 8104 
27,4176 
ba Show 


25,5754 
26,2697 


2658709 


1555 


28,0935 
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Diams. 


in — 


O 


882 


30,0422 


530, 68 60 


> 96 
9735s 


313344 


32,6536 
3353234 


100[33,9999 


34,6834 


353736 
36,0706 


104 36,7744 


37348 50 


38,2024 


1038,92 66 


39,0576 


1 109 40,3954 
11041, 1400 


41,9914 


| 222]42,6496 


43,4146 


1 114044, 1864 
q_115144,9950 


116045, 504 


16,5426 


: - 25 T18147,3416 


119148,1474. 


859599 


1 12114947794 


50,6056 
51,4386 


I 12452, 784 


4 
{ 125453»1249 
| 


5399 734 
5458386 
5557056 


12956,5794 
I 301574599 


53,3474 
59,2410 


: 250, 1426 
0 13415 1,0504 


28,1554 
212937770 
3129,4066 


; oT 


28,2173 
28,8401 
29,4698 
30,1003 
30,7496|30 


— 64 


- — | 
25,2792 


2955332 
30,1703 
30.8142 


] 


43 


— 


* 


I 


9655 
25766 
30,2344 
3995791 


31,3997 
32,0565 
327202 
3353907 
34,2650 


3437527 
35,4429 
36,1406 
36,8451 
37-5564 


31,4650 
32,1226 
32,7570 
33,4591 
34,1301 


7 ee —— 


34,8205 
2555124 
36,2 108 
36,9159 
3740279 


31,5305 
32,1887 
32,8 5 38 
33,5256 
342043 
34,3897 
3595319 
36,2810 
6,9868 
326995 


38,2745 
38,9993]. 
39,7310 
40,4695 


41,2148 


41,9669 
Th ES) 
4354914 
44,2639 
4©,0432 
4555293 
46,6221 
4734218 
48,2283 
19,0416 
49,8617 
50,688 5 
51,5222 
52,3627 


3392099 
54-0641 
3459249 
5557926 
5652671 
555494 


5554305 


5973313 


38,466 
3950722 
39,804 
40,5437 
41,2 99 


42,0424 


44,3415 
45,1215 


59742 2 


42,8079 
43,5054 


4553082 
46,7018 
47,5022 
43,3093 
4951233 
4959439 
50,7716 
51,6059 
5254471 
8322951 
54,7498 
5570114 
55,8796 
56,7546 
57906369 
58,5256 


60,3236 


60,2 2329 


5151415 
ae e 


61,2327 


38,4159 
29,1451 
5958782 
40,6180 
—36⁴7 
257181 
2,8783 
„5454 
1474192 
4571999 
159873 
46,7815 
47,5826 
18,3904 
49,2051 
30,0265 
50,3547 
51,6898 
525316 
5332803 
3452357 
3550979 
55,9669 
56,8428 
577285 
5,6749 
5955111 
60,4142 
61,3239 


6291987 


28,3413 
28,902 8028, 


8 


29,0232 
29,6607 
30,2986 
3229439 
31,5960 
3232549 
32,9207 
3355932 
3492725 
3449556 
3590515 
36,3513 
370578 
3737711 
38,4912 


45,2783 


57,3141 


39,2181 
39951) 
40,6924 
4134397 
42,1938 
4259547 
43,7225 
14,4970 


46,0664 
46,8613 
47,0631 
43,4716 
43,2869 
50,1059 
$0,9379 
5157737 
52,6162 
53z4055 
54,3216 
55,1845 
56,9543 
56,9395 


* 57042 
59,6011 
60, 5049] 
61,4154 


62,3327 


| [5159649 


62,2407| 
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Gallons from g1 to 130 Inches Diameter. 


| 


6 —_—_ 


4 Diam. 


coadepecs] 
D 2 


„ 


——_—— — At. —_—_— 


in incs. 


i K 


O0 A 


— 
O 
— 


102 


3 


28,4656 
29,0912 
2947230 
30,3628 
31,9088 


2855279 
29571541 


29,7872] 


30,4271 


31,0738 


2958 509 


ON 


23, 5902 
2952171 


30,4918 
3151 388 


8 


28,6526 
2952 802 
29,9146 
39,5559 
31,2039 


3 


— 


ö 


28,7149 


2953433 
297978 5 


1 


30,6204 


31,2691 


31,6616 
32,3212 
32,9876 


93356608 
19913443408 


3550276 
3557212 
36,4216 
37,1288 
37,8428 


38,5636 
39,2912 
40,0256 
40,7668 


T72141,5148 


42,2696 
430312 
43,7996 


11444, 5748 


— 482368 


3197272 
32,3875 
3350546 
33,7285 
3424002 
3590967 
3557909 
36,4920 
3751999 
3799146 
3830361 
3993643 
40,0994. 
40,8413 
41,5899 
4253455 
4351077 
43 8768 
44,6527 
4594354 


31,7930 
32,4539 
3351217 
3357963 
3434776 
35,1658 
3558607 
36,5625 
3772711 
37,0864 


31,8 588 
3255204 
33,1888 
3378641 
3445461 
3552350 
3550306 
36,6330 
3773423 
38,0532 


38,7036 
3994375 
4051733 

059159 
41,6052 
9254214 
4351843 
4379541 
4457307 
4535139 


38,7812 
39,5108 
40,2472 
40,9905 
41,7405 
4254974 


3255869 
33,2501 


33,9320þ _ 


34,0147] 


35,3042] 
36,0005]. 
36,7037 


3774136 


3851203 37 
38,3538]. 
39,5841] 5 
40,3213] 
41,0652 = 
41,3159 5 
| 42,5734] _ 
43-2609143,3377} 
4403144410598 

44,808 744, 88681 
4589224852150 


46,1456 
40,9412 


49,7436 


48,5528 


149,3685 


50,1916 


5150212 
51,8576 
52,7008 
53,5508 


46,2249 
47,0211 
47,8242 
43,0341 
49,4503 
5052743 
5151045 
5 15941 6 
52,7855 
5376362 


54,4076 
55,2712 


57,0188 


130 57,9028 


5424937 
$593579 
56,2289 
5751069 
57,9916 


46,3042 
4751011 
4779049 
43,71 55 
4955328 


46,38 30146,4529 
47,1812147,2613] . 


47,98 56 
43,7969 
49,6149 


5053570 
51571879 
52502 57 
52,8703 
5397216 
5455798 
5554447 
56,3165 
5751951 
58,0304. 


59,4398 
51,2714 
52 1098 
5259551 
5378071 
54,6659 
555316 
56,4039 
597752833 
58,169 


48,0665 
48,8784 


50,5226 


5153549 
5251941 


53,039914 

5328927 
547522 
55551850 
56,4917] 


5723710) 


58,7936 
59,0912 


3160,5956 
13416 1,5058 


58,8831 
59,7813 
60,0564 
6155983 


53,9726 
59,8715 
60,7773 
61,6899 


62,5169 


590622 


59,9618 
60,8682 


51,7815151,8732] 


53991518 
60,0521 
90 9593 


62,6092 


62,4248 


52,701510 


31,9246 


Me. than. hte BM 


49,6977] 


— ee _..4 


58,2582}. 
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Ef Table 8 the Areas of Circles in U Vine 


— * 


ncs. 


5258864 


— 
in 


| 60 »0399 


6855 576 


7374706 


| 7554534 


| 78,5536 


18 156849 


63,3146 
64,7496 
65,6914 


0 ; ; 


62,9789 


63,9077 
648434 
65,7859 
01,7352 


2 


63,0714 
64,0029 
64,9374 
65,5505 


66,8305 


67,5954 


64,5206 
7015024] 


72744 
7424730 


274999 
7757234 


79,5906 
80, 344 


774849 2835 


07,0913 
68,0541 
69,62.38 
7056003 


72,5737 


73,5705 


74,8742 


7575847 
76,6019 


77,0261 


75,6569 | 
79,6946 


$0,7391 
81,7904 


67578 72 
69772 12 
7056983 
7176823 
72,6729 
73,0706 


5 


3 


67,003: 
8| 68,8478 


74,0749] 
75,6861 


. 76, 7041 


6450943 
6550314 


6579752 


60,9259 


69,8186 
70,964 
LF 71,701 21 
72,7725 
73,7707 
74,758 
7557876 
76,5063 


77,7288 
78,7604 
7957988 
80, 8439 
8178959 


7778 317 
78,8639 


7999029] 


80,9438 
82 0015 


82, 7424 
83,8066 
54,76 

85,9554 
8750399 


8 8 —_— — 


| 92,5049 


8851314 
89,2296 
99,3346 
91,4464 


87,1488 


82,8485 
339133 
$4:9549 
86,0635 


88,2409 
89,3397 
90,4454 
91,5579 
92,0772 


93,0904 
94,8226 


9751074 
28.2590 


95796160 


93,8033 
94,9361 
96,0758 
97,2223 


98,3756 


82,9546 
8450202 


8 5,0926 
86,1717 
8772577 
8853 504 


89,4409 


90,5564 
975 6695 


9379162 
95,0498 


96,1902 


9773373 
98,4913 


83,0609 
84,1271 
85,2002 


3652799 8 


87,3667] 85,4757 


88,4601 
8955603 
90,6674 


9157812 


9278909279019 


94,0293 
95,7 * 
96,3046 


9774524 
98,6071 


72,8 72C 


76,0085 by 


82,1071 


1 


63,2 5680 
64,1877 
6551255 
67,0213 
6779790 
68, 944 
69,161 
70,8940 
71,8799 


73,8 700 
74,8767 


77,9340 

78,9675 
dee, i 
81,0538 


8371672 
847, 34 
8 553079 
6,3884 


_ 


— — 
88, 5698 
89,6707 
90,7785 
9758930 
9320143} 
941424 
9592773] 
96,4197 
975676 
98,7229] 


99,4194 
100,5856 
3|L01,7586 
102,9354 
10451240 


9975357 
1003702 5 
101,8762 
103,067 
10432439 


05,3184 
10655 186 
81107,72506 
108,9394 
eu 


- © 2 
* PR 1 


105,4381 
106,6389 


158466 


10950611 


99,0519 
10058 196 
10139939 
10351751 
104, 3631 
105,578 
106,7 594 
10,9678 
10951829 


99,768 5 
100, 9367 
102511 18 
10352936 
104, 4823 


105,777 


106, 8799 
108,0890 
109, 3048 


11054040 


110, 2824 


9958849 
10150539 
10252297 
103,4122 
104, 6015 
105,7976 
107,0005 
108,2 105 


— AC. ac 


110,5275 


. — 63 


110, 6801 


* — PE”” — — 


"Ab 
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Gallons dared 135 to 180 Tnehes Diameter. 


n 


[Diam. 


— 4 
WI WI 7 
5 Alm ines. 


FE 
+» ww 
OO 


162 
163 
164 

E 


63,3496 


64,2812 
6532196 
66,1648 


67,1168 


63,0756 
69,0412 
70,0136 
70,9928 


145]_71+9788 


72,9716 
7339712 


| 74,9776] 


7539908 


| 77,0108 


151] 78,0376 
7950712 
380, 1116 
8151588 


82,2128 


8352736 
| 84,3412 


| 85,4156 


$6,4968 
8 755 848 


161 88,6796 


89,7812 
90, 8896 
92,0048 


9351268 


63,4425 


64,3747 
65,3138 


ö 66,2597 
67,2124 


68,1719 
69,1381 
7051112 
7150911 


72,0778 


730713 


7442715] 
75,0786 


76,0925 
2771132 


63,5354 


71,1895 
72,1768 


64,4683 
65,4081 


66,3547] 
67,3079 


68,2682 


69,2351 
70, 2089 


64,5620 
65,5024 
66,4497 
67,403 7 


68,3646 


69,3322 


70, 3066 
71,2879 


3 


272˙2150 


7351710 
7451719 
7551797 
7651943 


73,2708 
7442724 
75808 
76,2961 
77,3181 


88,7895 
89,8917 
91,0008 


166 
167 
168 
169 
170 


9572856 


9573912 
96,5336 
97,602 

98, 578380 


78, 140) 


7951749 


80,2159 


8152639 


78,2438 
79,2787 
80, 3205 
81,3697 


82,4244 


78,3470 


7953826 


80,4250 
8754743 
82, 5303 


SELL 
3,3801 
8474483 


8555234 
86,6053 


87,6939 


83,4866 


84,5555 
85,6313 
86,7139 
87,8032 


8375932 
84,6628 


85,7392 
86,8225 8 


8229125 


63,6284 


63,7214 


6455557 
65,5969 
66,5445} 
07,4995 | | 


68,4610] 
69,4293] 
70,4945] 
71,3864 

1253751}. 
733706] 
7453729 


7573821 
70,3979 


7224207 | 
78,4502] 
79,4865 15 
80,5297 
81,5796 EE 
82,6363] 
83,6998 
84,7701 


8558473 
6,93 12 


88,02194 


9251 167 


93,2394 
94,3689 
9555051 
96,6482 


97,7981 


| 98,9548 


9353520 


992070 


88,8994 
90, 023 
9151121 
92,2287 


94,4522 


9555191 


96,7629 
97,9135 


| 


89,0094 
91,2234 
92,3407 


93,4647 


94,5056 
9537332 
96,8776 
98,0289 


99,1869 


90,2237 


89,1 194] 
91,3349] 


92,4528] 
9395775 


94,7089 


9558473 
96,9925 


98,1444} 
99730311 


» — OI 


157100, 60160100, 11830100, 2349 100,35 180100, 4686 
172 10151712101, 288 50101, 4059101, 5234 101756409 
173 102,346 102, 46 56/102, 5837102, 018102, 8201 
174.103,56 308103, 6495 103, 76830103,88 71004, 060 
175 10457208] 104,8402|104,9596|105,0791|105,1987 
176 18559176 106,037 106, 1578106, 2780 106,3982 
177 e eee 107,24191 107,362 71107,4936|: 
178 108, 33160108, 45 300108, 5745108, 6960 „ 
179/109, 54880109, 6709109, 793 109,9 1531 10% %% „ 
180 . — 1110184 1111413 111,2 64314 


— TO IO On una 


2 
3 


—_ Ine 


250 APPENDIX. 


An explanation of the table of wine areas. 

The explanation of the table of ale areas may ſerve to 
explain this alſo, becauſe the diameters and areas are 
placed alike in both tables; for if you find any diameter 
from 1 to 180 inches in the firſt or ſeventh column, and 
the tenths (if any) at the head of the table, at the angle 


K meeting you will have the area required to the ten 


thouſandt part of a wine gallon. 
And in caſe the given diameter ſhould exceed the 


limits of the table, then, according to the directions in 
the like caſe for ale areas, find the area of half the given 


diameter, which care. by 4 and the e will be 
equal to tHe area e %% oe 


EL : * — * „ 


: 5 AR T. . „„ 

75 2 the a area ” a ſets; of a dels See the 2 

| Faure. ; | 05 5 i 
DEFINITION. 


4 Sector oF a circle is a figure contained between the 

7 two femidiameters and part of the arch of a circle, 

and is equal in area to a triangle whoſe perpendicular is 

cqmual to the radius, and the baſe 8 8 to dhe arch line 
: of the ſector. 5 


RULE. 


Multiply the radius or F by half the 


length of the arch, or the whole arch by the radius, and 

the product will be the area in inches; which divided by 

282. 231. 2150.42, will give the area in ale and wine 
7 ont or malt bulhels. „ 


n 


A, aa 
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The length of the arch line not being eaſily obtained 
by meaſure, I ſhall give a practical method for finding 
the ſame, by having the length of the chord of half the 
arch given; which will come pretty near the truth. 


Of finding the area of the ſegment of a circle, 


To find the length of the arch multiply the chord of 
half the arch by 8; from that product ſubſtract the 
chord of the whole arch: and the remainder divide by 3, 


and the quotient v il be nearly _ to the * 2 8 
the arch. 


EXAMPLE. 


Let the radius bo=ao=co = 17 inches, the chord : 
of the whole arch a þ = 30 e and the chord of 
half the arch 2 c = 17.5 inches: to And the area of the -- 
ſector ac b oin hs inches. 1 


OPERATION. 


5 1. For the length of the arch ac . 
Chord of & the arch ch - 17. 
Common ns = + 
ä | 140. 0 
Chd. of the whole arch ſub. Fs 
Remainder divide by 11 10. 9636. 666 = = : arch c 3. 
2. For the area of the ſector. 


Tang th of the arch ach = JJC 
Multiply * Ts radius = 1 8. | EE 12 . | 
183330 D 
e — 
„ 3¹ 1.6610 = = area 1 


14, inches. 
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AKT: VI. 


Te find the area of the ſegment of a circle See the laßt 


8 


DEFINITION. 


Tn F of a circle is the part contained be- 


tween the chord 3 and the arch a c b, Now it 


is plain from the figure, that if the area of the triangle 
abo be taken from the area of the ſector found in the 
laſt article, the remainder will be equal to the area of 
72 the — 40, 


RULE. 


Find the area a of the ſector by the dire&ions given | 1 
; this laſt article; then find the area of the triangle a 50, 
which ſubſtract from the foriner, and the remainder will 
be the : area of the ſegment required. 


EXAMPLE. 


of the Aenne be the ſame as in the laſt article 


viz. radius o = 0c = 17 inches, chord a b = zo inches, 


chord cb = 17.5 inches, and the verſed fine ec, or 
height of the ſegment = 9 inches, and the perpendicu- 
lar height of the triangle eo = 8 ens: to find the 
area of the ſegment ache in inches. 


0 2 E R A T I O N. 
- Baſe of the triangle a b = 30 
2 Perpendicular e 0 = * 
5 Subſtract the produẽt 7 120 = =; area of triangle a 5 0. 


From area of ſector 25 311. 661 | 
: Remainder | — x97: bbx = = area of ſegmt. q. 


| inches. 


ART 


10 
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A.T XP... . 
Ti Jud the area of a parabola. See the follewing Rk 


 Parabola i is one of the conic ſections, and is formed 
by cutting a cone by a plane p- aſſing parallel to the 
EN {ide of i its entrance, and 1s equal to 2 of * 
parallelogram that circumſcribes to viz. D 4 cis equal 
to à of ABCD. 


R U 5, | 
Multiply the baſe or ordinate Be © by the perpendicu- 
lar or axis a v, and that product divide by x and g of the 
ſquare diviſor in page 57; the quotient will give the fs 
arca of the fame kind as your diviſor. 8 


E X A M p L E. . 
Let TOR dings or baſe D ©: 65 inches, _ nd 8 N 


axis or perpendicular av = = 45 inches, what will the 
area be in ale gallons? 


OPERATION. 


Baſe 0 —— = 60 . 
Ferpendicular « av = 145 es 
| ; . 300 
240 


— U — . 


12 of 282 = - 42 27006, 38 = = area in ale alin.” 
D ART, 


x Eat 
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ALT, VI. 
2 fond the content of a parabolic convid. 
DEFINITION. 


Pl conoid is generated by the rotation of f 
the ſemiparabola D a v about its axe @ v, remain- 


| ing fixed till the motion end where it firſt began; and D 
3s equal to half i its nas at 5 
Multiply the har of the Hater af the baſe by the ” 


height, and that product, divided by double of the cir- 
cular divifors in page 57, will give the content in the 
d lame denomination as the diviſor. 


EXAM PLE. 


19 0 "Jr the diameter of the baſe 5 8 bo inches; (ie 
the laſt figure) and the height @ Y = 45 inches: to 
find the content in ale gallons. 


OPERATION. 


Baſe 7 e — — 60 
| > uw 


3600 
py 


; 18000 
„ 4400 *- 


Square of 3 
Perpendicular « 4 * 


| content. 
2 * 25005 = 718. 1)162000(225 59 ale gallons, 


he 


ſee 
10 
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ART; "IX; 


25 find the content of the fruſtum of a parabolic coma. 
DEFINITIO . 


THE Kuftum of a parabolic conoid is the lower part 
of the conoid cut off at b o b parallel to the baſe | 
DYC. 5 the laſt figure. 
e . | 

Multiply the ſum of the ſquares of the diameter of 
the ends by the length, and that product, divided by 
double of the circular diviſors in page 57. will give the ; 
content in the ſame kind as the diviſor. | 
Or find the areas of the diameters and add them 4 to- 
gether, and multiply the ſum by half the OW the 
Dm will be the content. 


8 ENA N P L E. 

Admit the faſt s height = v to 5 he = - 30 inches, 
and the leaſt ordinate or diameter 5 = 34.6 inches, 
and the greateſt D y © = 60 inches as before, what will . 
its content be 1 in ale gallons . ; 


OPERATION. 


bob = 34.6 D ve = 60 
34. 5 e 
2076. Dv . = 3600 
. do d 44. = 1197.16 
1038 > 
— | Sum = 4797.16 
1197 16 „ 80 


7 18, 1 143914, $o(200,41 = - cont. 
n - WM 1 ale gallons, 


, 000 . 20480 
28724 


| «7560 
7181 


— — 


% Ar. 
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ART. X. 
E find the content of a 4 ſober vid. 
DEFINITION. 


A Spherold is generated by the rotation of a ſemi. 
ellipſis about its tranſverſe diameter till the motion 
end where it began, and is . to 5 of its circum- 


ering cylinder. 


R U L E. 
Multiply the ſquare of the conjugate Gert b the 


MM - wanfverte diameter, and that product divide by the glo- 


bular diviſors in Chap. viii. Art. vi. the quotient will he 
: the e content of the lame Kind as the bans made ule of, 


EXAMPLE. 


155 the ellipis in Chap. vii. Art. *. pepreſent the 
| ſpheroid, whoſe tranſverſe diameter is = 72 inches, 
conjugate diameter 50 inches : to find the content in 
; ale * N 


OPERATION. 
Conjugate diam. 95 50 
| 38 
2500 
7 


5000 
17500 


wm 


Square of conjugate Alam, : 
Tranſveſſe . 4 


In 


Content. 
538. 58)180000.(334- 21 A. G. 


5 4 of 359.05 — = 
In this manner may the content of the four af 
ures be found in any other denominations, provided 

you make uſe of the proper diviſors for that purpoſe. 


ART, 


| Te 
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ART. XI. 


75 find the folidity if the ungulee or hoof of the fruftuns 
of a cone, having the length of the greateſt and ne 
rameters, and alſo the depth given in inches. 55 


Rule 1. for the greater hoof. 


\- MULTIPLY the product of the greater diameter 
. and the fruſtum's height by the ſquare of the 
greater diameter made leſs by the product of the leſſer 
diameter, into a mean proportional between the two 
ne diameters, and this laſt product divide by three times 
o- the circular diviſors in page 57, multiplied into the 
de difference of the diameters, and the quotient will be the 
x, ſolidity of the greater hoof. | 


Rule 11. for the lefler 13 


he Multiply the product of the leſſer diameter and 
es, Jheight by the product of the greater diameter into a 
un mean proportional between the two diameters made leſs 
by the ſquare of the leſs diameter, and this laſt product 
divide by three times the circular diviſors in page 57, 
multiplied into the difference of the amet, and the 
quotient will be the folidity of the leſſer hoof. ; 


EXAM P L. E. 
Let the following figure repreſent the fruſtum 975 a 
cone, whoſe greater diameter A B = 35 inches, the 


leſſer diameter P = 3© inches, and "the height D d= 

20 inches; then the mean proportional will be nearly 
= 32 inches, and the difference of diameters = 6 
inches: to find the ſolidity of the part D A B the 
greater hoof, and alſo that of DBC e leſſer hoot 1 in 1 ale 
gallons, 


laſt 
ided 


e. 


\ T, 
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A. fn eee — = 7 


OPERATION. 


For the greater hoof 1 D AB. 


Gr: 2 AB = 36 5 5 36 Mean diam. = 
Height VV Lels am. Dc = 


I 


1 Prod. — = 720 | 216 TY Prod. 3 


n 

SO 
cv 
CO 


AB ſquare - M81 
2 Prod, ſub. TT 960 


. — 2 = 
x. Prod. — 1 720 


Lak e = 


_ = — —_— 
PPP TIES a ST IOIIEIN 
, * , * 5 
» 


. 


* S 


* eee 7 
* * 
1 — 
> 


| IN f i/ = 
APPENDIX. OS. 


” R ODU C T. | 
3 x 359 * 0 = 6462) )241920(37- 43 = content in 
19380 ale gallons. 
48050 
45234 


28260 
25548 - 
2.4120 
Fi ; 


Remains _—_ : «4724 = ? 

2. For the leſſer both ne: ” x 

Leſs Rai, ve .= 30 Gr. d. A B = 36 35 30 ” 

- of Height Dd. _ "20 Mean dm, = L. . 
3 1 Product 1 1 e 2² D c fo _ = goo : 
„„ 108 


2 Product — = 
2D. © ſquared Tab. = © 


I 
| — 
5 — 
al 

2 


Remains — | 
35 Product — 


1 [| 
| 8 


Content, | 
3 * 359 N 6 = bbs rec 20 ale 
Ee 3 Sallons. — 4 
7900 
10386 
25740 
19386 


Q 62540 
R O- „ 58158 


Remains — 8362 5 Thus 
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Thus I have found the content of the greater hoof 
DAB 37.43 ale gallons, and that of the leſſer hoof 
D BC = 23.29 ale gallons, whoſe difference is 14.04 
gallons; which exhibits the error of taking halt the 
content of a cone's fruſtum for the ſolidity of the drip of 
a tun, which in fact is either the greater or lefler hoof 
of the fruſtum according to its poſition, whether it 
ſtands upon its greater or leiſer baſe. 
I his method is very correct, and may be ealtly put in 


a | practice 1 In finding the drip of a conical tun; for if you 


take a diameter at the baſe, and another parallel to that 
where the water cuts the fide in the deepeſt place whey 

the bottom is juſt covered, and alſo the perpendicular 

height, you will have a little fruſt um divided into two 
hoofs, when if the tun ſtands upon the leſſer bai. the 

drip will be the leſſer hoof, but if upon the N baſe 
; On the ds will be the has hoof. 


"ART. All. 


25 find bs content 4 the unguler or "heofs of the fruftum of 


à ſquare pyramid, having the length of the greats and 
Taft Ai wi and the depth "ans in inches, 


Rule J. for the greater hoof. 


0 twice the ſquare of the greater ſide add the 
8 product of the greater and leſſer ſides, their ſum 
5 multiply into the depth, and this product divide by 6 
times the ſquare diviſors in page 57, the e will 
be the e of the greater hoof. 


Rule 11. for the leſſer hoof. 


5a, To twice the ſquare of the leſſer ſide add the pro- 
duct of the greateſt and leaſt ſides, their ſum multiply 
into the depth, and this product divide by 6 times the 
_ ſquare diviſors in page 57, the quotient will be the fo- 
101 of the leſſer hook. 

| E þ 4 A M- 


* 
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EXAMPLE. wy 


f Let the following figure AB c D repreſent the fruſ- 
4 tum of a ſquare pyramid, whoſe greateſt ſide A B = 40 
inches, lefler ſided © = 3o inches, and the depth 4 


S 20 inches: to find the content of the hoofs D A B 


Square of A B 


the 


will 


pro- 
Uply 
the 
> {0- 


7 M- 


f and D B C in ale gallons. 


A4L__40lndhery 


Twice ſq. of A = 3200 


7 
% 


_—_——— 


OS 


IT LESLIE LEI LE ERS ED ILETITE 


1. For the greater hoof D A B. 


OPERATION. 
. 
40 D © = 20 


Nl 


= 1600 | Prod. = 200 
3 Add = 3200 


| Sum = 4406 
Multiply by ads 20 
Bt „ DContent 
6 x 282 = 1692)88000(52.01 = 
„„ n 


2400 

3334 
1600 

1692 
92 Too much. 
„ 


— 5 
2 2 1 2 5 — << 2 3 
— —— 2 — F 

< . — ** 8 . 2490 oe _ 
MG te an AAAS AE rot. 4 = * e _ 

— — — — — 
* — 8 2 Po _ 
- _ £4 WAS — * boy Ss, 


* 
17 
. 
++ 

* 


, — — 
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2. For the leſſer hoof D B e. 


OPERATION. 
DB —— = 3 AB = 40 
19 200 38 


Square of po —= | 90 Prod. = 1200 


2 Add = 1800 
Tale ſq. of 1 9 1800 5 : 3000 
| Multiply by 4 = <0 


Content 


6 * 282 = beer 40 * 
ee 'D B e. 


0240 
. 7800 
. 15 656768 
. 10320 
5 10152 


Remains —— 1068 


The content of the greater hoof D A B = 52.01 added 


to the content of the leſſer hoof DB c = 35.46 is equi 
to 87.47 ale gallons, equal to the whole content of the 


fruſtum AB c D. 
Theſe two rules will be of good uſb} in 1 finding the 
grip of any ſquare pyramidal tun; for if the tun ſtands 


flanting upon the greater baſe, then the drip will form 
the greater hoof; but if upon the leſſer baſe, the drip 
will form the leſer hoof of a fruſtum, cut off where the 
water touches the fide, in the deepeſt place when the 
bottom is juſt covered. Therefore, if the dimenſions of 
the ſides be taken between every 6 or 10 inches of the 
depth, agreeable to the directions given in Chap. X. 


Art. 


dir 


nt, 
1 


3 E. 


dded 
eq U Ui 
1 the 


the 
Fand 
form 
e drip 
re the 
en the 


ons of 


of the 


ap - X. 


Art. 
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Art. vi. for a conical tun, and the grip be found ac- 
cording to the rules given in this article, then any tun of 


this form may be eaſily inched, and tabulated, ſo as to 
give the content at any . 


A R T. XIII. 
To gage any irregular, elliptical, or oval veſſel, Þ taking : 


a competent number of equidiſlant ordinates. 


Have already laid down rules, and given ſufficient 
examples, for gaging all forts of regular figures, 
whether they be ſuperficies or ſolids; but ſince in 
practice we frequently meet witl: oyals of an irregular. 
form, ſuch as brewers tuns, diſtillers backs, &c. which 
contain more than the ellipſis, and lefs than a circle, con- 
ſequently their true arens cannot be found by any of the 
receding rules; therefore that nothing may be want= 
ing, it will be neceſſary here to ſhew how this may be 
fected, whenever ſuch caſ-s ſhail occur. 
In order to do this | ſhall have recourſe to the methad 
f equidiftant ordinates, deduced from Simpſon's Diſ- 
ertations, page 109; which finds the area of any ſpace _ 
omprehended becween two perpendicular right lines, 
nd the curve that joins them; obſerving, at the ſame 
me, that former editions of this work, laid down a dif- 
erent method ; but the honourable Exciſe Board, by a 
eneral letter of July 1775, having adopted a general 
We from the above ingenious author's approximation, 
or finding the area of curvilineal veſſels; by adding the 
rea of the ſegments, included between the extreme or- 
linates and the vertex, to the area found within the ſaid 
rdinates, making together the whole area of the bound- 
ng curve; it becomes neceſſary to explain the uſe and 
anner of the ſame, that this book may accord with the, 
practice of the Exciſe, for whoſe ule it was principally 
ntended. — | 
The area "of an irregular oval cannot ihe obtained 
ſtherwiſe chan by ordinates; for let the 7" wg | 
| what 


2 
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what it will, whether greater or leſs than an ellipſis 
nay, if it ſhould be found equal to an ellipſis, or even ; 
true circle, yet it will hold good, and the area will he 
found properly true: therefore, as there may be curves 
that greatly exceed the elliptical, and the general rules 
to be given holds good in all, no areas ſhould be calcu- 
lated by the tranſverſe and conjugate diameters only; as 
either the trader or revenue may greatly ſuffer, if it 
Thould not happen to be a true ellipſis; of which, 10 T 
doubt, the Exciſe Board was fully aware, by ordering. 
_ curyilineal veſſels to be thus gaged; as well to avoid 
the tediouſneſs of rules hitherto laid down, which 
though demonſtrably accurate, yet the ſimplicity of this 
approximation muſt be more eligible to practical gagers 
as being ſufficiently true for the purpoſes here ap 
Ihe more irregular the figure, the more ordinate; 
Mould be taken; for the more we take, the nearer we 
Thai! approach to truth, without much increaſe of trou 
ble in computing the exact gage; which has been thi 
great complaint of all former methods when the ord! 
nates were numerous, as the rules laid down not bein; 
general, but particular rules for the number of ordinate 
made ule of, 5 


1 
ſet 
two 
ing | 
ordi. 
Way. 


num 


EXAMPLE I. 


Let the following figure repreſent the bottom of th 
tun, or waſh back to be gaged, not elliptical but of a 
n onion Eo nee denn 
With a chalk line, held by an aſſiſtant, ſtrike th 
longeſt or tranſverſe diameter T R, which will be eaſi 
found by your gaging-rods; and at right angles, 
perpendicular thereto, exactly in the middle 6, firi 
the greateſt ordinate' or conjugate Cc 6 N; which 
quartering the tun as ſufficiently accurate for th 
purpoſe, as by any other mode laid down in ot 
Writers of gaging, for finding the tranſverſe and con) 


ate, 
11 The 
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nate: 
an DTCC 
ou Then, with a pair of coopers (or large) compaſſes, 

an tht off from their interſection or center 6, both ways, 
: two, three, four, or five, &c. equal diſtances ; accord- 
ing as you intend to take five, ſeven, nine, or eleven, &c. 
ordinates, which number of ordinates, are to be al- 
ways odd; therefore if you divide T R with ſome even 
number, one leſs than the number of intended ordinates, 
he quotient will be their equidiſtance; and the re- 
mainder the meafure of the ſegments T 1 and 11R 
oth together; which ſhould be ſo contrived that T x 
ind 11 R (both equal) be as little as poſſible. Thus 
N being 109.2 inches, that, divided by ten, as eleven 


Oord 
bein! 
linate 


of th 
it of 


ike th 


- all nches for the ordinates diſtance from each other: and 


he remainder 9.2 inches is the ſum of the ſegments 


les, « ; . ; e lum gments 
Ari 1, and 11 R, Viz. 4.6 inches each; then, with ten 
55 3 nches, open vour compaſs, beginning from the center 


„ both ways, to 5, 4, 3, 2, I, 7, 8, 9, 10, Il, make 
for t narks in T 15 1 83 ſet off from 
, upon / ww drawn parallel to T x, the ſame number of 
© Witances, all equal to each other; with the chalk line, 
The rough the points / 1, m7 3 1 3, &c. to wil, RIGS 
| | N 5 1 the 


Dn; othe 
d con) 


4 
i * ®* = 


rdinates are intended, gives, in the quotient, ten 
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the ordinates a a, b b, ec, &c. to þ; which eleven or- 
dinates are aſunder, or equidiſtant, ten inches, and 
perpendicular to r R, leaving the two ſegments T aa, 


and R in height, or T 1 and 11 R each equal to 4.6 


inches. — Another parallel line to the tranſverſe, like 
Ius, may be drawn on the other ſide, if the veſſel is 
large, in order to be more certain the ordinates are per- 
pendicular, as there will be three points to ſtrike the 
ordinates through, inſtead of twe. Now as the tun or 
waſh back is to be inched, and tabled like other tuns 
(ſee p. 136) at 6, 8, 10, 12, &c. inches of the depth, 
by taking ordinates between, take a chalked plumb line, 
and hold at the top of the tun or back fo as to directly 
fall or hang freely over the ordinate à a; then your 
aſſiſtant holding the plummet at the extremity æ, ſtrike 
a line againſt the fide from thence to the top, where the 
line touched or marked when the plummet was directly 
cover the ordinate @ 4. proceed in the ſame manner 
with the other ordinates, 5 , cc, d d, e N to , and R, 
ſtriking lines up the fide, from their extremities 5, c, d, 
&c. round to T: then is your tun, or back, ready for 
. takſng dimenſions, except marking on each line ftruck 
up the ſide, the diſtances of 6, 8, 10, 12, &c. inches of 
the depth; between which ordinates are to be taken in 
order to find the whole content for tabling : when the 
lengths of the ſeveral ordinates 1, 2, 3, 4, 5, C, &c. to 
It, at the ſeveral depths, are taken, they are rendered 
more ready for Wmputation if put down in the follow- 
ing-form; rgggembering that after any tranſverſe 1s 
found, the difference between its length and ſum of or- 
dinates (here 100) makes the numbers in the column 
called ſum of ſegments; or Tx = 11R in one ſum. 
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iſt. General rule for finding the area of any curvi- | 
lineal plane, bounded at each end with an ordinate, : 
buy dividing the ſame into any odd numbers of equi. 


diſtant and parallel ones. By 
To the ſum of the firit and laſt, or the extreme ordi- 0 
nates, add four times the ſum of the 2nd, 4th, 6th, 8th, -Þ 
&c. or even ordinates; and alſo double the ſum of the For 
reſt, not included in the above; which will be the grd, 1 8 
5th, 7th, gth, &c. or odd ordinates ; this total, multi- Tw 
plied by 3 of the ordinates equidiſtance, or by the equi- 3 


diſtance, and the laſt product, divided by 5, the quotient 
in this, or product in the former, will be the required 
area between the extreme ordinates.- This, divided by 

282, 231, 2150, will be the area in ale and wine gal- 
lons and malt reſpectively. % ͤ nl 

Before we proceed to computation of the tun in 
queſtion, a rule muſt be laid down, to find the area of 
the two ſegments 1 à4 à and R; which ſegments be- 
ing ſo ſmall in reſpect to the whole figure, it is immate- 
rial whther they be conſidered as parabolas, or ſegments 
of circles: but ſince parabolas are + of the circum- 

ſcribing parallelogram (ſee p. 253,) it will render a very 
_ eaſy rule to find their area, in reipect to that of ſegments 
of circles, — Therefore, ' inſtead of finding the area of 
the two ſegments T aaand & R, ſeparate, the follow- 
ing rule finds their area together very readily, 


2. General rule for finding the area of the ſegments, 
included between each of the extreme ordinates, and 
adjoining curve. „„ MO 


| Multiply the ſum 


ſum of the extreme ordinates by the 

fum of their diſtance from the curve 3 of the product 71 

will be the area of both; this, divided by 282, 231, This, 
2130, will be the area in ale and wine gallons and malt Table 

reſpectively: but as the areas ſound by this and the 
former, or iſt general rule, added together, is to be the 
whole area of the veſſel, there will be no occaſion to Ns 
make uſe of the diviſors until both are added together 
as follows: e . — 


OPERA. 


Four times the ſum of Ne 2nd, 4th, 6th, c 


Now by rule and, the ſum of the extreme 
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By the firſt general rule we have the ſum } Inches. 
of the two extreme ordinates (here p 


No 1 and 117) —— — * 49-3 


| 8th, roth, ordinatess —— - 1266.4 
Twice the ſum of all the reſt, viz. 37d, 5 
$th, 7th, t, — - „„ 

1867.9 


| 


Which being multiplied by 10, the ordinates ? | 
diſtance, and divided by 3 (as + of 10 is © 626.233 
not to be exactly had) becomes — 5 ä 
Which is the area of the ſpace, compre- 
hended by the extreme ordinates and bounding 
curve, VIZ. a, b, c, d, e, C, f, g, h, i, &, ł, i, &c. 
round to a, which, when the ſegments T 4 a 
and +  R is added, will be the whole area 
of the curvilineal veſſel at that depth from 
bottom, or my depth thus computed. «© © 


ordinates being 49.3 inches, and by the |o— 
table the ſum of ſegments being 4.8 , 78.88 
inches; theſe two ſums, multiplied toge- C6] 


ther, and divided by 3, give 


— 


Whole area 6305.21 | 


This, divided by 282, gives 22.36 gallons, as in the 
Table, p. 267 ; and this area, multiplied by the depth 
10 inches where taken between, and divided by 34, 
gives 6b. 2f. 2.6g.; and ſo all the reſt of the areas 
was worked to make out the whole content. By 
yhich it appears how extremely eaſy any curvilineal 
ellel may be gaged, let it be ever ſo irregular in the 

x | N. 3 VVV’‚ 2 QUEVSs- 
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curve, and with what little trouble, even if the ordinates 
are numerous : having, therefore, computed each depth, 
a a table of the utenſil is to be made in the ſame manner 
as the example in p. 136.—Farther examples are no way 
neceſſary; if the inquiſitive gager ſhould wiſh to know 


the demonſtration of this rule, and how near this ap- 


proximation comes to exact truth, ſee Simpſon's Dit- 
ſertations, and Hutton's Menſuration, where ſundry 


examples are given with ordinates drawn in a circle, 


ellipſis, and hyperbola, to ſhew its great nearneſs to 
other methods and utility. | 


— 


ART. XIV. 


oh find the contents of the three 2 varieties of caſt 
\ ftanding on their heads, at every inch of their depth, 
by having their head and bung dlameters, and length in 
= given, which is commonly called the inching of 
CAaSRs. 


it, For the firſt rarity. 
RULE. 


xt. Dry 3 of the Jifference of the areas of the 


head and bung diameters by the ſquare of half 
ye length, and the quotient will be a common multi- 
plier. 

2. From the area of the bung diameter ſubſtract the 
product of the ſquare of the diſtance from the bung 
into the ea and the remainder multiply by the 

diſtance from the bung, and the product will be the 
content nes, 5 85 


TCC 
2d. For the ſecond variety. 


RU LE. 


Divide 47; of the difference of the areas of the head 
and bung diameters by the ſquare of half the length of 


the caſk, and the quotient will be a common multiplier 


tor the ſecond variety, which mult be managed in the 


ſame manner as that co for the firſt variety. 


wy For the third variety 


" Divide's 4 of the difference of the areas of the head . 


and bung diameters by the ſquare of half the length of 


the caſk, and the quotient will be a common multiplier 
for the third variety; which managed according to the 
rule given for the firſt variety, will give the content at 


any inch of its depth. 


But this will appear more Shi by a few os 
which I ſhall exhibit, in inching of a caſk of the ſame 
dimenſions, with reſpect to head, bung, and length, ſup- 5 


Wan. it to belong to either of che three firſt varieties. 


it. Example for the fr, variety. 
Admit the length of the caſk to be 28 Rn We bung 


diameter 27-2 inches, and head 22.6 inches, to find how 
many wine gallons it will contain on every inch of its 


depth, when it ſtands upon ne of its ö heads, 5 


3 
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I Len. 14 Inch. Area. 
14 B. diameter $7.2 1% < 
H. diameter 22.6 = 1.7 366 „„ hab Fr 
56 5 Zu 

in, 5a 5 977 8 
8 —VP 5 - 4 Factor. 
04. = x96 | 196) 259633 0013246 1 
0 W e Co 
636 | 
| | 568 Fr 
q 483 oy 
> 

| -” Q e co 
| e „âà' 
YEH 1176 8 ref 
1 115 th 
Then for the firſt inch from the bung. . 425 
F rom the area of the bung diameter = 2.515 15 ei 
= 0013249 {ub 


_ Subſtract 001 3246 X 1 1 5 


2-5141754 to 1 


| Content of the firſt inch = 
Ee For the IT inch. ary 
; From the area 90 the bung diameter „ ner 
| : Subſtract 00¹ 3246 * 2 ſquared | 2 =..-... 005293 cal 
e — = 2. 510202 
e 4 


— 


0 Content at the ſecond inch —— 5.020404 
e ras 4 reen Fo | "For 


> 3 DD dd J CO 


"7 


Subſtract ,0013246 x 3 ſquared — = 


E For the third inch. 
From the area of the bung diameter wk 2.516 "5 


011921 


—_— 


[| | : 


Remainder— 


2.503579 


bY 7.510737 | 


Por the fourth inch. 
From the area of the bung diameter 
Subltract .0013246 x 4 ſquared — 


Content at the third inch 


2.515 


021193 


1 


ERNemainder— 


2.494307 


Content at the fourth inen — 2 9.977228 
= Having found the content of the four firſt inches, the _ 
reſt are eaſily found by adding and ſubſtracting the 
differences; for the third differences being all equal 
throughout the fruſtum, by finding the firſt, it will 


ſuffice for all the reſt. As for example, the third dif- 
ference in this caſe 1s .0079, which added to. 0238, will 


give .0317 for the third of the ſccond difference; which 
ſubſtracted form 2.4665, the third firſt difference, will! 
give 2.4.368 for the fourth firſt difference; which added 
to the content of the fourth inch, before found, will give 
the content of the five firſt inches from the bung ; as 
will appear from the enſuing table. And in this man- 
oe proceed, till you come to half the length of the 


N A Table 


APPENDIX 


A Table for the firſt Variety. 


| — 


| Contents. | iſt Diff. 2d Diff. 3d Diff. 


7-5107 


99772 
12.4120 
148072 
| 277-1549 | 
19.4472 
23.8340 
25.9127 


2.5142 


2.5002 
2.4003 
2.4655 
23952 
2.3477 
2.2923 

2.2290 
2.0787 


1.9917 


| 


0159 
0238 
n 
0306 

. 
28554 

0633 

7124 

0791 | - 


_ x 9; „ 


[AAS — — 


r ͤwm . . ˙N Ong oo ge —— —a—¾ 


variety, _ 


eye AER — reg 72 AER tres" 


wine gallons. 


12 27.9044 1.8968 N 1028 5 
13 4 24-6012 4- 147940 Fo ch Þ, 
. 


n 


The above contents are the ſolidities at every inch 
from the bung to the head; which being found, the con- 
tents on every inch of the lower fruſtum may be had, 
by continually. adding of the firſt differences, beginning 
at the fartheſt inch from the bung, and fo proceed up- 
wards. And the content at every inch of the upper 


fruſtum is obtained, by adding of the firſt differences to 


which J ſhall at large exhibit in the table for the ſecond 


2d. Example for the ſecond variety. | 


Suppoſing the caſk to be inched were of the ſame 
dimenſions as that in the laſt example, and to belong to 
the ſccond variety; to find its content on every inch in 


as 


Half the content of the caſk, beginning at the firit inch 
from the bung, and going downwards. An inſtance of 


e 


Length = 14 V 


From the area of the bung diameter = 2-518 


oc . 
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pes 
n 9 
n >, * 
. oe. — * 8 
ee WE 8 1 


— Ra 2 
= = 93323 
: pp — + = 


OPERATION. 
Inch. Areas. 
- Bung diameter = 29.2 = 2.0100 
Head diameter = 22, 6 = 1.7306 
7789 : 
0h 
18)g wm 3020 
54 


= 


rages f — by 4 
ö 1 re bo ls. Fae + ets — nf —— 
ee — 8 : 7 — — > 10 


8 IT" 


a — 
en 


— „ > 


« 
* 
4 
2 4 
: * 5 
. 3 
4 : * 
1125 8 >; 
; : 
Fax 
38? ? — 
U 
3 
1 * 
. 6h 
4 
: 1 MH 
1 
, 


196) 3029(.001 545 = = multiplier, 
196 


1069 


x 890 . 
784 


1060 
in, 980 


N 80 
For the firſt inch, N 


Subſtract is X I ſquared — 


Content of the firſt inch —  C 2.513958 
N FM i 


— — A a 
2 . - 
& 0 


From the area of the bung diameter 


I tr  R—_—_— 
„ 


— — ¹— oe — 


— — ä8é— . ————— 
5 5 
js : 
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F or the gecond inch. 


Mm 5155 
85 Subſtract «001 545 * 2 — = 0.00618 
2.50932 
Content of the ſecond inch — 5.01 864 
— Por the third inch. : 5 5 1 
From the area of the bung diameter „ 55 
Subſtract . 00 1545 Xx 3 ſquared 0.06 213905 
„„ 2. 2.501595 
8 3 
Ps Content of the third inch — FR — 
For the fourth inch, „ 
; From the area of the bung diameter e ee 
ne 001 1545 * 4 = = 9.2472 
| 249078 _ 
8 OE 


— == 


Content of the fourth inch. 3 - * 8 9675 : 


| 


Having found the contents of the four firſt inches, 


the reſt will be had by adding and ſubſtraCting of the 
differences, as in the laſt example; which, When done, 
will be. as in L the STING. table, 


1 . pe 1, ON | 
iF-kz Tk 8 * 


5 3 : Table 


APPENDEUfRX. % 


Inches | 3 bn | 
| from Contents. iſt Diff. 2d Diff. zd Diff. 


"a 2.5139 2.5047 0185 | ,0094 
25.0186 2.4862 | .0279 | . 00944 
3 7.5048 2.4583 40373 | .00904 | 

4 9.9631 2.4210 | .0407 | ,0094 | 
5 12.3841 2.3743 56009 4 
6 14.7584 2.3182 | . 0655. 0094 

8 

9 

10 


19.0760 2.2527 | -0749 | . 094 
M1 19-3293 2+ 1778 | 0843 00944 
: 21-$O71 2.0935 | 0937 0094 f 8 
110 23.6006 1.9998 1031 . 0094 
ETC 
a= + 13 © 29-28 13 1.6623 1 te + 


As the contents found in the two preceeding tables 
> begin from the bung to the head diameters, they will not 
” anſwer the end, fo as to ſhew the content on every inch 
3 of a ſtanding caſk, without a farther operation. There- 
1 | fore I ſhall, in this example, according to my promiſe, 
1 ſhew the contents on every inch, in gallons and decimal 
2 parts, from the bottom to the top of a ſtanding caſk; 

and alſo collect the ſame to the neareſt even gallon; 
' which latter will be the only neceſſary numbers from 

the whole proceſs to inſert in the table-book. 

5 The firſt differences being continually added for the 
I lower fruſtum, beginning from the bottom aud proceed= _ 
ing upwards, will ſhew the content at every inch of the 
lower half of the caſk ; and by adding of firſt differences 

I to the half content of the caſk, beginning at the top and 
proceeding downwards, you will have the content on 

every inch of the upper half of the caik;; which being 
done, it will ſtand as in the enſuing table. 


le EE os 2 A Table 
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E 4 Table fhewing the "Content ef a Cask of the fecond Va 
| | "i Bends on every Inch + to its Depth. _ 


n — nm om en IR 


= 1s | ]Contts.|| N "JConts. f 8 
= Inch. Contents. in even. ch. Contents n even 5 1 
2 alls. 3 
3 1.6623 — 2 15 33.5139 34 5 | 
_ 34465] 3 || 16 | 35-0185] 36 | 
5.34323 7 17 38.5048 39 | 
9 


— — 


7.3430 7 || 18 40.963 11 444 
9.4305 9 || 19 43.3841 43 | 
11.6143 12 20457584 46 | 
25 ie 14 21 48.0766 48 
| 18859 16 || 22 | 50-3293] 50 
10 | hs, R | 24 | $4-6006| 55 | 
-F:2x 4-9 23 || 25 | 56.6004 | 57 | 
| 12 | 25-9250| 26 || 26 58.47 58 } 
1142 4 2 r 60. 2813 © 60 * 
ILE | 62. _ | 62 


© o S — | 


34. Example for the third variety. 


Suppoſing the caſk to be inched were of the third 
variety, and the dimenſions the ſame as before, viz. | _ 
head 22.6, bung 27.2, and length 28 inches; to inch Fr. 
and rabulate the ſame | in wine gallons, e 1 


Fre 
Sul 


Co! 


OPERA- 


2 


2 Length = 14. 


Content of the firſt inch 


Content of the 2d inch — 85 * 5016872 


OPERATION. . 


Inches. Area. 


From area of B. diameter 27.2 = 2. 5153 
Subſtr. arca of H. diameter 22. 19 = — 


5 * 
44 | = io 11 56 a 1 
— p e 2.6770 8 5 FU 
2%; ũ -m. —_ 


| 1501 a 
1372 


'F or the &rft 1 


Procs the area of the bung diameter * 4 51 ce 
Subſtract 0% % * I. ſquared - — 001766 | 


— — 


For the ſecond inch. 


From the area of the bung diameter 0} 
Subitract .001766 x 2 ſquared — = 0.007064 
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For the third. inch, 


F rom the area of the bung CONT. 


Subſtract — . — * : . 8 


Content of the third inch — 1 


From the area of the bung diameter 
| Subſtract N * 4 (quared — 


Content of the fourth inch 
The contents of the four firſt — 20 being found, the | 


For the fourth inch. 


5 


2.5155 
o. 15894 


2.499606 


7.498818 


2.8166 


0.028256 


, . 


5 2.487244 


0 


9 948976 1 


reſt will be found as before, by adding and ſubſtract- 


LES ing the differences; 
qulite needleſs to add any 


which being ſo eaſy, it will be 
thing furtner on this head, 


therefore I ſhall conclude with the following table, from 


u i 


whence the caſk may be inched and tabulated, juſt in 
the ſame manner as was s ſhewn for the ſecond . 


A Table 


ble | 


11 25. 3112 1.8106 | .1281 [0107 1 


20 fad the content of a couch or floor 9 malt, having the 


$$ 0 SO: FOG 


5 method. 


that product by the depth; from this laſt product cut 
| | off three figures to the right hand, and it will give the 
I content 1 
and ſo in proportion for a greater or leſſer quantity; _ 
I which excels may be deducted either. wy ſubſtraction or 
multiplication, | | 


have anſwered without any deduction ; but ſince it is 
[2139 the multiplying by halt the length or breadth 
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A Table for the third i, 


— CH — 


Inches 


from Contents. iſt Diff. 2d Diff. 3d Diff. 
by ng. F Z 


1 S 5137 | 2-5031 | 0211 | 0107 | 
5.0168 2.4820 | .0g18 | .o107 
7.4988 2.4502 | .0425 | -0107 | 


2 
3 * 
4 9.9400 2-4077 | -0532 | -0107 | 
1 5 [iz 3567 | 2.3545 | -0639 | 0107 | 
0: 6 | 14.7112 | 2.2906 | 0746 -0107 | 
| 7 1.0018 2.2160 | .o853 [077 
8 | 19.2178] 2.1307 f. 960 | -0107 | 
. 7955 2.0347 | -1067 | .0107 | 


12 |27.1218 | 1.6825 | .1388 | = 8 
4-29 128-8043] 1-547 Fo EEE 
14. IIS | ieee eee Cork 6 


A R T. XV. 
length, breadth, and _ given in e by a e 


RULE. 


MOLTIPLY half the length of the floor bs the 
breadth, or half the breadth by the length; and 


the floor ſeven buſhels too much in every 100, 


If the malt diviſor had been 2000, this method would 


will 


1 APPENDIX. 


will give too much, it belng 1 in effect only dividing by 
2000: to remedy this, if you multiply the product of 


| the length, breadth, and depth, by 93) you will find the 5 
true content. wh 
| For as 2150 : 2000: : 11.93 = multiplier. =} © 
; Fi Or if you ſußſtract ſeven buſhels for every 100, and . 
1 7 for every 10 buſhels, or .o7 for every lingle buſiel, L 
| you will haye the content as before. 1 
|| E X A M P L b. E 
} TE Admit the length of. the floor 400 Cochin: breadth 
12 = * At 1 and depth 4 inches; to find che content. 
5 Bread eng 215 
_- e Half the « length. . 20 f 
5 For ene 43.000 | 
Product . . 172 | = | _—_ 
Product = 172. . N 
En Wo 
_— 
58. 
159. 96 = = content in : buſhels. 
By ſubſtraction. | 


Product = 172. 
Budbſtract = 12. 04 
LA 96 = « content as above. 
5 Fo or 100 deckel 7. buſhels. 5 
For 70 deduct 4. 99 
For 2 deduct . 14 


Sum — = 12.04 


This 
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7 This method of caſting of malt gages is ſo very 
" Þf caſy, that it appears quite needleſs to add any more 
N EXAMPLES. 
And I think it will be of uſe to officers in making 
compares, before they enter the gages in their books, 
and may be a means s of Fan Wany miſtakes, 
et SA bY 
1s 5 
| A R T. XVI. 
0 money 22 or couch buſhels i in a hart and ready manner. 
R UL E. 
ch 


ULTIPLY. the two firſt FIR 8 richt 
hand by 4, and the product will be ſhillings AY 
and tenths; the reſt alert by 2 the pro duet will = 
be e ES 5 ; 21 


; EXAMPLE 1. 
| What i is the 5 of f 4562 couch bu 1 | 


his 
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E X AM P LE II. . E 
10 find the bury of 3268 couch buſhels. = 
32 1008 = 
E 
65.7.2 
l 


. we 


: Anſwer — 9. 16. = - old PE 
Half of which == 941. | 138. 74. * = new dar. 


"And at the requeſt of ſeveral fi ends | in the exciſe, and | 

* forthe ſake of pupils and young officers, I have at the 
latter end given precedents of accounts made up, viz. , 
for exciſe, malt, candles, ſope, hides, and paper, and 


* have drawn an abſtract from the whole; which are ſo 


made up and titled againſt every ſitting on large ſheets 


- of paper ruled for that Peſos” according to the follow- 
| ing . Re, 


ASH 
and 


— Oy Collection. 


_———— Diviſion. 


4% - 
— + 


2 


Fourth Round Voucher. 


From 1 iber 10th, to 12ber 22nd, 1768, 


vi = Cy Aims e | a J. . 
784 = : Common Brewers 4070 3 
882 = 175 ; Victuallers | „ 4: 


da2 
O 
WE 


Total — 109 17 7 


- Adds 


Asu, one kandred and nine pounds ſeventeen thillings 
and ſeven pence. 
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51x. 


e Collection. Dioiſion. Fourth Round 


K. | vi. | 


66 —— 


C. Brewers, | 


— 


— 


November 9 30 183 


Humphreys 120 784 


A e—_—___—___e 


James 


3B 


Daniel Wright — — 


November 10 


3 
Odds 


| [George Gale 


November 14 
20 


. 
, 
1 
* . 
5 4 
v % 
3 


November 1; 


Anne Leach _ 7 — 


. 


20 


Odds 


Thomas Cart 


November 244 


3 
Odds 


— 
— / 6 
6; 


2x $ John Jones — 


| TO ts 


— 


December 1 


Odds 145 


— 


4 


3 


William Stofes fd 


_ December I 
| Odds 


d 


By Ales 


AT END] X. 5 


Es Poucher from get 10h, 10 10ber 226, 1768. _ 
_Victuallers, | | | 
x. Vi. |CUyd.| Xx. vi. cya. | gh 
"off 74 1} DE 
1051: 8: : 
1 
. | 
202 16 1: I 
8 5| 2| | 
95 5, 25 
3 2 
182] 104] 44 
57 84 22A | - 
305 18 3 Te OY 8. d. 
isl. 28 7844 4 9 3 
142 10 142d W 262 882 175] 62 1 
133 1898 3 5 — 3 
41 2 2 Total 2 — [109 17 . 
284 203 4 The amount of this Voucher is one 
— — hundred and twenty barrels of Common 
73] 1 [Brewers ſtrong, and ſeventy-cight bare 
8 5 1 ſand three firkins of ſmall beer. 2 
2 * | 2} One hundred twenty-fix barrels and a 
— — half of Victualler's ſtrong, eighty-eight 
144 10 24 barrels and half of ſmall beer, and ſeven- 
— oa teen hogſheads and three fourths of cyder. 
10| 9| 2 | Caſh, one hundred nine pounds feven- 
= > | Afteen ſhillings and ſeven pence. 
103 9 24 Win Gao 
| i | ; 
2 
1263] 883] 174] "MALT 


—— Collection. 
— DNV. 
Fourth Round Voucher. 


Flom ober 10th, to 1ober 22nd, 1768. 


— — —— — = 


Cask, five pounds fix ſhillings and fix pence. 


Goleo. — To TY on. Fourih Round 
No. off ” A 
hhds. 
5 November 10 13 
Odds 3: : 
Danie Wright—| 11 5 
November 14 2 5 
| 2014 2 1 
an MY 
; George Gale — 444 
Þ -- F 
November 15 13 
: 20 13 
Odds | 


30] 
Odds| 


Thomas Cart —| 


— — — 


3 
November 24 11 
8 2 
2 
4 


December 10% 1 | 

| 1 . 
Odds] 2 

John Jones ——| 23 
December 12 2 

| Odds 2 
| Willam Stokes 44 


— 


co 


an 


AEN 291 


Gar 1766 Voucher from gber gth, to 18587 22d, . 


No. of, 
bhds. * a : 


_ ' — — | I . : INOS: | 8 : x ; 2 4 * 


Colle cton 174 5| 6 6. 


The amount of this Voucher i is ſeventeen hogſheads 
and three-fourths of cyder. | 
| Caſh i is five pounds fix Ihillings and fix Pence, ; 


| Fm. Cymons. 


M A 1 T. 


——— Collection, 


e 


F our th Round Voucher. 
From gber roth, to 10ber 22d, 1768. 


7 8 ö of * . "Wet . N ; ; 2 
« ö _ x oo * . 
; þ nd GG RR<_TT7T7..-.-. g f 5 ö 0 
a a + 7 ©  HS.Y : 5 
B ſt Fl . d - * x1 2 .! <. il DF WR " . Add t . < 
N J : C 
E N Ae r. er. 4 * / A? , \ „„ i 4 
: 9 n * r 

A , ; 5 7 * 2 3 2 & A þ ; 
a —_ : 
3 - 


9% 3% i 268g 


Can, old duty twenty-ſix pounds eight ſhillings. 
Additional duty eleven pounds fix ſhillings and fax 
pence. | „„ | | 


p<. 333 6 


# 
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Collection. 


7 Round 5 


* 


5 Ruſhels, | Hh 71 | 
| Belt. Floor. [? 118 
"November 10 1 05 12 3 VVV 
o 161 > FLA 
0 a5 eee | 
ThomasWheeler— 4681 „ 
November 12| 10 5 — — 
150 1033 — | —— 
17 — 162 —— 
Odds 2 114 —— 
John Denbigh — 312 | 163 — 
November 16 . eee „ 
VE 
James Humphrey — 300. NE 
George Hale Dealer „ 62% i; 1 
| Daniel Wright —— | 5 = C 
_ George Gale — — 5 | 43 | n 
Ann Leach — — . . 
= Thomas Cart — —.— : TA -: . 
John Jones 2 — — — 
Willians Stokes —— 24 


APPENDIX. 


Malt Voucher 75 gher 10th, 70 rober 22, 1768. 


oo Addit- 


Beſt. Fl oor. cyder. | duty on al. 
TT N11 75 Dy 
; { i . 8 e 4 | 


: Column 1 930 1 324 184 10 8 


The amount of this 8 is nine a ad. 


thirty buſhels from Beſt, three hundred rent ye lpur 


from Floor, and eighteen hogſheads and three ourths 


of Cyder. 


Caſh, old duty is twenty-ſix pounds eight ſhillings, 


new duty eleven pounds ſix ſhillings and {ix pence. 


* 


* 


4 >. 


il 


. — RE en . ͤ—äR ²˙ m eo 


—— Collection. 


1 e Diviſion. 
e Pen Men Ven 


From gber 10th, to 10ber 22nd, 1768. 


* 


* 


Weight 


4894 at one penny per pound — 28 7 10 4 


; a F 1 — * ꝗ——U—U——jʒn 3 —— — — 
— — — ' N a — — · P —— ! — 8 0 
— x * 


Cas, twenty pounds ſeven ſhillings and ten pence» ; 


Os 


4 
" 
? 
2 


. FRY . OY by - a 2 » 
ARES 1 — . ˙ : . . ⁵— Woe —— PO IE : * 
a oy — 
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5 dN Collection. 2 — 


9 


No. of 
pounds. 


November 
CV 
121 370 To, 
131 195 
14] 640 
16] 1204 


| Charles Wheeler] 1820 | 


8 240 


November 11] 195 


14 4535 
16 372 


| James King —| 3074 


124 236 


* 


2 — 


4394 ] 


- Div viſio Fon, : ' Fourth Round 


APPENDIX. 29 


Pacher from gber Ty to _—_ 224, 7768. 
| Weight, . 8. af „ =. 


- Column | | 4550 200 710; 8 


The amount of this Voucher i is Gow thouſand eich 1 
hundred and ninety- four pounds of tallow candle. 
Caſh is twenty yoann. ſeven Ig and t ten ones 


N un. Symon. 


06 


hat 
2 - 8 
* 


6 — 3 a "<A i ö - 8 i —_ — 


F 


— Collection, 


— — Diviſion, 
Pourtk Round Voucher. 
From gber 10th, to tober 22nd, 1768. 


Weight. TERS . CC 


14784 at 13 per pound — 9 8 3 


Cusn, ninety-two pounds and eight ſhillings. 


_ ·˙ — away 5 


_ . * 


APPENDIX. 


| John Hall — 


Aa 


aw. 
_ 


: November 10 


5 James King 85 


. November 19 


| ; 
— 27 
29 


lea. —— Divf on. Tau Round 
| Net i £ ; 


weight. E 


APPENDIX. 50 


5 EZ 7 r Frow ober 10th, to rober 22nd, 771768. 
5 4 . d. | 


— 2 — —_T— 
—— 


The amount to this Voucher, Is Satin thouſand . 
frond hundred and eighty- four pounds of ſope. 
Caſh i is a had and eight ſhillings. 


_ Wn Symongg 


— Collection. 


Fourth Round Voucher, 


| From gber 10th, to tober 22nd, 1768, 


S| 
= 
8 


| Specie, | | Ne | 5 at what 4 dare 


— 
7 
— 
0 


Fa cap, EEE 29 18d. 
Ditto ſecond. 49132 
Fine pot, J 170018 
Second ditto. 2500 
Brown large cap, 103500 
Ditto ſmall ordinary. 8866 | 
 Whited-brown, | 68[g per bundle |— 
Charged ad valorem | 240 191, per cent. 20 
pr „ Total — 


4 

HB DD 
— 
N 


5 8 0 oo 


ELI 
ua Þ 8 
Lan] 
Flom 


1 — 8 
2s > cow naw 


39 


——ꝛ ! 
—— 


Cas sl, thirty-nine pounds ſeven thillings and one penny 5 
W 2 | 


— — EE 
. 
— 


. 
RAE 
rr 


* 
5 


n 


. 


8 
= _ . 
—— 9 » 
— > 

\ © 


S '>1punq 426 -p6 118 |» R 
S [2 uno -u | O21. 
Faure od pg | 18 | oo 
i |= umog pio ſſęuss a> e 
> ! *wraa 4d pv | Sa... 
4.8. je ders rf uvoi g 
8 ue c © | - 
: |< [ps ir 30d puo5as | © 19 5 
84 <Q e 81 . 
e 10d aurg | oo | + 
— — | SN 8 
| 3 u 1ad pfl s1[ AI I 
2 | 1e puoi dr sjoog | Y | 1 * 
2 tur Jad epo 1418 
| aug dedsjoog | OI | 0. 
[2] 5 Ss & 4 
A 5 85 8 | S 
. 3 -A 8 | Lam | g 
3 — mms 
S 1 
8 = - 
_ 
| l yr 85 
| 2 2 
5 © „ 
* | 0 


APPENDIX. 


"Pape Ve . Fon r 1055 to Tober 2 . 


OE? | 


> 8 

3 "HE wg 

= > 

a 8 

valued at | 

5 8. d. d. d. 8. d. 
5 J * Ba 2'T 5 


28 . 


— 7694 


— — . —ü·—ñ— 


No. of reams charg- 
ed ad valorem. 


28 118 94 | 


The amount of this Voucher is twenty nine reams of.. 
5 fools-cap fine, forty-nine ditto of ſecond, one hundred 
and ſeventy reams of fine pot, two hundred and fifty 
ditto of ſecond, one hundred and five reams of large 
brown cap, eighty-eight 1 reams of {mall ordinary brown, 
ſixty-eight bundles of whited-brown, with two hundred 
and forty reams charged ad valorem, yalued at twenty | 
pounds one thilling and TWO-Pence. 


: Caſh, thirty-nine pounds ſeyen ſhillings and one e penny - 


farthin 8. 


Value at 
181. per 
cent. 


| d 


8 
7114 
. 


= 9 O 7 


— 


Wm. Symons. 


1 a. 
F . * 105 : 


8 
J 
1 


rr 


| 


„ 


— * 


— 


Fourth Round Voucher, 


From Nov. 10, to Dec. 22, 1768. 


Z 1 Fs Ne | We Te - 5 Z | LT CO 6d. 
_ Hides, &c. 638 1912 at 12. per Pound - 1119 0 
Pieces, &. 930 16 JT at 3ol, per Cent. o 0 0 
Tanner 2 4 '» 
Sheep, &c. n0 335 at © 14. per Pound 1 14 103 
Slink without 7 8 —at 15. per — ol 7 8 ; 
Ditto with 7: : Bron 36. per Doz. = 
Horie hides 21 — I. 64. per Hide 17 © 6 
Pieces, &c. 200 7 Hat 30 per cent. A : 24 3 


Sheep, &c. 2000 2302 at zd. per Pound _ 29/18 o 85 
O 


Deer, &c. 404 $22/at 64. per Pound {13} 1 
Pieces, & S.. 6 3Zat 15h br Cent. and 1 


6 . 1 Oil Dreſſers 43 o| 3 


Total 759018 62 


r 


Ca SH is Cn os pounds cighteen mille and ſix 
| pence three N | 


Tawers 201 4 34 


. APPENDIX, | 


— alen. — Divifon. Fourth oy 
2 K 4.6 — 
: | FARAH: 
= [Hides and Sheep and 351238 5 8. S Fhe 
S. skins at Lanbat rg 8 8 8 8 = 
LH ee halt bo Bs 
E S ſof'm_ | 
3 | Ne. Wr. | No. Wi. D. O B. OD. O No. No 
es ESE, 9 4 2 _ 
John Smith [:8th] 443]r302 | 
John Jones | 16 | 195} 6r0 8 
Tanners Total 63801912 I | 7 
Thomas Lane rot | | 245] 3004 4 5 2 214] 
Henry Wood 188 | | 23} 353 4 | 6 17 
Tawers Total | | 55 | 268 3357 8 17 80231 7 5 
| * Rogers E = 5 1400 
Oil Dr. Total | | „ | 1 | | 200C 
Tan 
Taw 
3 5 F , Dreſſ 
1 79 | * in 0! 
Cat 


three 
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"Round Ha Voucher From Nor. 10, to Bee. 22, 1768, 


* 5 Es 5 8 
Sheep and{Deer and © Value at 7 a. Value at] Sed 
'Lamb, at Goat, ar | 3ol. per 10 8 1 51. per Duty. 
3d. per Ib. od. per Ib. 5 Cent. & cent. 5 
Vf -- 8V 
— 0 a 
| v U wh] 
6 8 = * ? Re ne 
No. Wt. No. Wr. N. L. .d. n. W. I. 5. d. L. I S. d. 
Bo „ 8 6 9 
13 3] 4 | 347 3 
Cs ä 16 3 Ir 44 © 
. 1 14 7 5 118 13 54 
. 35 Gi 421 J 104 
155 - 20 6 71 66 | 200144 33 
STE ee e Ut FT TY ESE Sox 
600 452] 2400 270] | 5 2 11 | 113 T2 8] 5 
1400/1940 224) 252] | | 14: 2 34 [3011] 10 | 
2000/2392| 464 522] | [-T 16-315 31000 3 
N F Total 75 18 6⁴ | 


The amount of this voucher is fix hundred thirty- 
eight hides and ſkins, weighing one thouſand 
toad] nine hundred and twelve pounds; with ninety- ; 
| | three pieces ad valorem, value fixteen flnllings 
(and eight Pence. 

Two hundred ixty-eight ſheep, &c. weighing 
three hundred thirty-five pounds; ſeven dozen 
and eight ſkins flink, without hair; ſeven dozen 
and eight ſkins with hair on; two hundred thirty - 


Tawed, 
value ſeventeen ſhillings and fix penee. ; 
Two thouſand ſheep, &c. weighing two thouſand 
| three hundred and ninety-two pounds; four hun- 

dred ſixty- four deer, &c. weighing five hundred 
and twenty-two pounds, with fix pieces ad valo- 
Lrem, weighing three pounds, value five ſhillings. 

Caſh, ſeventy-five pounds eighteen ſhillings and fix pence 
three farthings 


Dreſſed 
in oil 


Nn. Symons 


\ 


one horſe hides, with twenty pieces ad valorem, 7, 


1768. 


M—__ _—_— a— 


11100, 


IVI1 


D 
Fourth Round. 
General Abctract, 


2 


5 5 0 | 5 8 . 5 5 | - = : 4 | 

Exciſe. oY p94 - 5 RN ©. ---.- Candles. + Sope- Paper. Hides. 

= 170. | Determined. [Growing] Additiona). | =_ 
ITT Ft, N 
L. 2 J. L. s. d. L. 8. dr L. 8. d. | | . d. 1. E. d L. b. . + Is d. | L. 4 d. 
Arrears 10 [16] 44 (% [47 16 [23 42 2 J 100 3] 333066 9 8805 
Amount 105 [12] 7] 5 6 6 | 126] 8 IT 6 zo ne g2j 5 30 7 1] 75 [ie] 65 
Total 176 9 pol 515 6] 47 16 | 4/26 8 34 10 8041 10! 1 192011 7 13 10.156 [114 

Receipts 5 bs E7 ; = | | 3 | 

Arrears | . ES | ; | 3 | 
[Compare 116 [9017 5175 60 47 16 44260 8 34 10 8[4arjro! 1 192011 2/72 131 104 156 174 


Sr Ds . e „ 1 1 11 


p 4 
Þ | ſ : 3 
2 f | | „ | 3 . 
| OR — 1 25 e ws 8 
. . My — os — 9 IF 
I : Z TE . = 
DET puny 2 110 BE 
— | = ET SY of 1 529" est 1 — 
* * — — MSF 
reer — uon 42d U 88. N [| vane 8 | 
8 5 | P de e umorg] © er ww ld 20H * I 
—.— — —- | O ©) . 2d. s © s 
_ . 0 04 N 0 Als | ir Wa UIZOD 4 | | | 11 | | | | : 
EZ 5; | © 8 2 © S ＋ | — 224 *p6 1» 10d SES | Q eq Y Un SIATE?) Q N = | i 
— 8 | 5 NG 2 1 | &] *uazop dd 1 ne © 111 | | | 
> | "+ Mord nero make | 0 EP 5 eus N ba ua . , 1 . 
| * i Sf] ed pg -s 1 10d aurg] | SH ay moms Bale — — 
Elli! PE © 2] "1 22 puoi dev $009] © | | *| fl 38 I fr. 8 0810 UI 
4> | — py 1 — | unod 13 px O 21 I] il] 
U 8 | | 2 att A py *tea41 d *p9g S o| P 2D =| | | #4 
EIn | E ee 32 uy dr $100g ob of i... 5 —— 12 — — 7 
5 — — — . * —ͤ — — | CY 
1 3 8 X E 8 | E Q 2 8 2 . 
1 >5 „ E296 % 
. . 2 @ i © | ö al > 2 2 80, 2 2 8 8 
ECO eGe | = 88 3 8322 888 
| 3228582 S8 _& „ 18 1 88 8 2 5 S 
EAA ( pg. 86 9 8 228 888 
| 8 20 ph, Bo ſors 3 5 „ 348356358 
ESS SSS 635 85 A oe 
1 I=Q - ＋ 48 = | | ORE "OY ; LED , | | 25 4 


General Abſtract 


| 3 FE | | 5 | — Sx 
3 * 5 bn 8 "1 Jnq ; BY by 15 
5 . POL... 5 N 1 12 | — 5c 22 r 
N 5 YM . a : | = lt] TIT 
22 oo E 
ER El BB FU EET . = L 
& : — — 7 O N * 3 | | 
s We — | = 22 00 l 29d $1 mos Fiy 1 1 = 
— | | ＋ .. 0 . - | 
2 | [ag ll = 5 888 1 181 n TH I] 1 | © 
18 kg * —_ 8 dd *18 . xd 29d · pr 10 : | 11 A 
— 2 „„ OL. 7 3 * AE Area S οοι, * *=ITTiI 
= S © i ns 2 _ *U1a.10[24 PE o-ogl_* moo. PE 5959! ALES 
_ 1 5 | 3 © e ae JO 0 55 „ e 
= 4 N . en E : na 1 | : 3 , 2 — | Ta 
| PE} Tu | yl : 228 4 ponu AN id of r la III 
woo S 11| 5 8 won wt . EEE EU 
| 1 S — ns | v So, ee e Je yo 
| 28 81 „ uno 2 eee k . [1 8 
I n 
| — FT % — — | 2 *pun 202 Ds Ci | 
| 5 eres FT FE. 
5 33 . | | | : | [ 
wh 5 e 
— 8 5 | | | | 
3 885 n | _ 
SEL SG 8 az | | 
* r Fr : SP — | 1 ; = OE 
2 9 —_ oY = ie . 1 | 
2 8 8 2 | IE | X ſ 4-1 | 3s. | 
= = 20 A — | | | — l 
Sz | 44. 5 3 
3 „ ee ſ 
— al _ | 
GA 


— ven 
as — o—d_ age 


— 


Pe 


— 


= 


* 


PPP rao... Yai; ee OT OE ID — erg — ha 


. r W EN Tas ” 
N 


bg 


„ _ 


— * 
P 
YES: + 


I * 
— n 


7th Month. 


——— ColleQion, 


— — 6. 
Diſtillery Voucher 


3 


” ä . „* 


{ Gallons of | _ "Tl Low \ wines, Spirits. 


4 | J. ny 


L. wineſSpirits.| J L. | 


ooo 3000 [Malted corn 208] 6 
_ 8200 4100 5 Cyder | 478 6 
1920 | 1280 F. wine, &c.| 264— 


= | x | „„ Total. 950 13 


——_— ——— 2 N 
— 


* f. K * —— — 


Can "i * wines, is nine 3 at pounds 
thirteen millings and four pence. 
Ditto for ſpirits, nine hundred lxty-bve. pounds fix 


malie: and three pence. 
73 


. \ | 


APPENDIX. 


f 


Collection. — 


2 * 4 
— — m 
- 


8 James Wintle 


| John Allen 


omas Millar 


L. wines | Spirits 


|". op 


From malted corr 


From Cyder 
Galls. | Galls. 


1005 | 640 
©; 198-1 359 
1050 620 


950 | $580 


F000 3000 


Gwllons, | Gal's. 


= 1000 | 610 


| 


— — 7 


I 


Diviſion. Diſlllery 
L.winesl Spirit: L.wines|Spirits 
From wines &c 


8 


— "—_ ti td 


on : 1 o00 ] 3oco | 8200 


„— 


4100 | 1920 1280 


: 


KF rits, from cyder ; one thouſand nine hundred and twent 


= imported. 


Caſh for low wines, is nine a handied fity pounds thirteen - 


APPENDIX. . 


Doucher Frm Toki” 377 0 January VA 76k 3 
loans of ow = Spirits. 1 5 . _— 

5 Ln. . s. la . ene 1 
| | 1 Column 5000 3000 478 6 8 456 2: | | 4 
2 Column 82004100 208 6| 8] 375; © a 14 

3 Column 1920 1280 2644 of © 133 6 | | l 1 


The amount of this mer ag, is five thouſand . 4 

To wines, and three thouſand gallons of ſpirits, from 
Yonge corn, &c. eight thouſand two hundred gallons of 
low wines, and four thouſand one hundred gallons of ſpi- 


gallons of low wines, and one thoufand two hundred 
and eighty gallons of ſpirits, from reg wine and cyder 


ſhillings and four pence. 


Ditto for ſpirits, is nine hundred Gxty-five pounds oY 
ſhillings and three 88 ; 


Nm. Symons. 
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William Smith 
James Wintle 


7 5 John Allen 


Thomas Millar 
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From 3 corn, | ee. 208 6 
From cyder 46613 

From ditto I r1[r3 

From foreigh wine, &c, imported 264 0 


11 
132 


Total 5 | 


This day is publiſhed, 
Price Four Shillings and Sixpence bound, 
The SECOND EDITION, 


| Greatly enlarged and jeaproved,. Aalicated- (by ber- a, 
miſſion) to the ATTOEN EY GENERAL, 


TI. EXCISE LAWS abridped and digeſted anger 15 
their proper heads, in alphabetical order; a work |} 
deſign ied not only for the uſe of the officers; but fol- 
every ee liable to the exciſe duties, or ſu Je to FE: 
the ſurvey of the exciſe officers, ſhewing them what 
duties they are reſpectively liable to, what regulations 
F and reſtrictions they are under, and what penalties they 
incur by tranſgreſſing them; and intended alſo for the 
ule of Juſtices of the Peace, And the gentlemen of the 
* as. law, as an index to thoſe "1 in the ſtatutes at. ITED: 3 


„ 2% 1 8 By JELINGER SYMONS. 3 
1 8 PrinteBlor F. Wircn avs, in x the Strand. E 7 
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